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(progress report) | Abstract
Economic Activity and Impact Studies
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Equilibrium Response of Riparian Vegetation to Flow Regulation in the Platte River
W. Carter Johnson, Professor of Ecology, Dept. of Horticulture, Forestry, Landscape, and
Parks, South Dakota State University (completed research) | Abstract
The Myth of Platte River Water Depletion
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Bridges and River Stabilization in the Big Bend Region of the Platte River in South Central
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Long Term Changes in the Fish Fauna of the Platte River: A Comparative Study
Beth Goldowitz, Aquatic Ecologist, Platte River Whooping Crane Maintenance Trust, 2550 N.
Diers Ave. Suite H, Grand Island, Nebraska 68803, (308) 384-4633 (4634),
goldowitz@hamilton.net
In the midwest, the human activities that have the greatest and most widespread impact on rivers
often are related to agriculture. Impoundments and diversions of water have resulted in
precipitous reductions in fish species diversity in some midwestern rivers. In the Platte River
system, hydrologic alteration caused by the operations of Kingsley Dam and associated facilities
has had a profound impact on the morphology of the river, causing extensive encroachment of
woody vegetation and shrinking of the channel. R.E. Johnson's study (1939-1941) of the fishes in
Nebraska, conducted before the dam was completed, offers a rare opportunity for a comparison
of long term changes in the fishes of the Platte system. At five sites between Kingsley Dam and
Grand Island that were sampled by Johnson in 1939-40, I repeated fish collections in 1992-95. I
compared these recent collections with Johnson's descriptions of habitat and fish species
composition. Species richness decreased at three sites, increased at one site, and remained the
same at one site. However, species composition changed at all sites; only 64% of the species
collected by Johnson were also collected by me. The largest differences occurred at the sites with
the greatest amount of hydrologic alteration.

Population Structure, Distribution, Habitat Use, and Food Habits of Shovelnose Sturgeon
in the Lower Platte River, Nebraska
Robin L. Hofpar and Edward J. Peters, Department of Forestry, Fisheries and Wildlife, University
of Nebraska-Lincoln, Lincoln, Nebraska 68583-0814, (402) 472-0825
Shovelnose sturgeon (Scaphirhynchus platorynchus) have been documented in Nebraska from the
Missouri and Platte rivers and lower reaches of the Niobrara, Loup, Elkhorn, and Nemaha rivers.
To study their populations in the lower Platte River, we established six sampling sites between the
confluence of the Platte and Missouri rivers and the mouth of the Loup River at Columbus,
Nebraska, approximately 160 km upstream. Fish populations are sampled at each site using drifted
gill nets, beach seines, and drift nets. All sturgeon captured receive a PIT tag, stomach contents
are sampled using pulsed gastric lavage, and pectoral fin rays are removed for age and growth
determination. Radio transmitters are implanted into selected fish to study movement patterns and
habitat use. Depth, mean column velocity, bottom velocity, substrate, cover, dissolved oxygen,
water temperature, and turbidity are measured to describe each habitat sampled. At locations
where shovelnose sturgeon were collected, depths have ranged from 15-212 cm, mean column
velocities from 9-75 cm/sec, bottom velocities from 3-75 cm/sec, water temperatures from 5.9 to
30.9 C, and turbidities from 15 to >500 NTU. Comparisons of the numbers of sturgeon captured
per hectare of river sampled at each site by month indicates that they are migrating upstream in
the spring and downstream in the fall. Radio telemetry during June and July has shown that they
tend to stay within a two to four km reach of river. Chironomids are the major food item in their
diet throughout the year.

POPULATION STRUCTURE, DISTRIBUTION,
HABITAT USE and FOOD HABITS of SHOVELNOSE
STURGEON in the LOWER PLATTE RIVER,
NEBRASKA
Robin L. Hofpar and Edward J. Peters, Department of Forestry, Fisheries and Wildlife, University
of Nebraska-Lincoln, Lincoln, Nebraska 68583-0814, (402) 472-0825.
Three species of sturgeon have been documented in Nebraska (Nebraska Game and Parks
Commission, 1993), including shovelnose sturgeon (Scaphirhynchus platorynchus), pallid
sturgeon (Scaphirhynchus albus), and lake sturgeon (Acipenser fulvescens). Declines of all North
American river sturgeon populations (Snyder, 1994) and the listing of pallid sturgeon as a
Federally Endangered Species (Dryer and Sandvol, 1992) has promoted interest in their habitat
selection, food habits and overall biology. The objectives of our research in the lower Platte River
were to 1) Document the population structure and distribution of sturgeon using the lower Platte
River, 2) Document sturgeon habitat use and food habits, and 3) Determine if the Platte River is
acting as a spawning area for sturgeon. Because we still have a lot of data analysis to do before all
results are in, a couple aspects of this research were omitted from this report, including results
from larval drift net samples and the bulk of our radio telemetry work.
METHODS
To study sturgeon populations in the lower Platte River, six sampling sites were established
between the confluence of the Platte and Missouri rivers and the mouth of the Loup River at
Columbus, Nebraska approximately 160 km upstream. Other sites include North Bend, Fremont,
the mouth of the Elkhorn River, and Louisville, Nebraska (figure 1). Each site was actually a
sampling reach encompassing about 8 km of river. Within each reach tributary mouth habitats and
river channel habitats were sampled from July through October, 1995 and April through
September, 1996.
Fish were collected with gill nets, seines, and drift nets. Gill nets were 2 meters deep and either
15.2 or 30.5 meters long. In 1995 they were made up of four panels of alternating 2.5 and 5.1 cm
mesh. In 1996 we used two additional mesh sizes; one larger at 7.6 cm and one smaller at 1.2 cm.
Gill nets were drifted with the current and the distance for each drift was measured using a range
finder. Catch per unit area (CPUA) was calculated as the number of sturgeon captured per hectare
of river sampled at each site each month. One hectare is equivalent to a 30.5 meter net being
drifted for 330 meters. The area of river sampled was calculated for each drift by adjusting net
lengths to account for bunching up or tearing of nets as they drifted through channels. Seining
was conducted at each site in 1995 and 1996 to collect small sturgeon and other species not
captured in gill nets. Seines were 6.1 m long by 1.5 m deep with 0.64 cm mesh. Drift nets were
used to sample fish eggs and larvae at each site from May through August, 1996. Drift nets were
0.50 m in diameter at the mouth of the net with 500 micron mesh. Both seines and larval nets
were used in and around channels that were sampled with gill nets.

Habitat was measured at each sample area regardless of whether or not fish were captured. These
measurements included water depth, mean column velocity, bottom velocity, substrate, cover,
dissolved oxygen, water temperature, and turbidity. Habitats sampled with gill nets were
measured at the beginning, middle, and end of each drift at the point in the channel where the
middle of the net was sampling. Dissolved oxygen, water temperature, and turbidity were
measured only at the mid-point of each drift.
All sturgeon captured were identified, measured (fork length in mm), weighed (in grams),
examined for parasites and disease, and injected with a PIT tag. Pectoral fin rays were removed
for age and growth determination and stomach contents were sampled using pulsed gastric lavage
(PGL). All other fish species were identified, measured, and released. Fish captured in seines and
larval nets were preserved in 10% formalin, labeled, and returned to the laboratory for
identification.
RESULTS
A total of 494 gill net drifts resulted in a catch of 607 fish, which included 132 shovelnose
sturgeon. One fish captured at Plattsmouth in June, 1996 was recaptured in August, 1996
approximately 1.6 km downstream from the original capture site. No pallid sturgeon or lake
sturgeon were found, and no sturgeon were captured in beach seines. However, one larval
sturgeon has been identified from a June 10, 1996 drift net sample; captured at the Fremont site.
Channel catfish were the most abundant species captured in gill nets, comprising 23.4% of the
total catch. Shovelnose sturgeon and river carpsucker were the next most abundant species at
21.1% and 16.1% respectively. All other species each comprised less than 10% of the total catch
(table 1).
Length analysis of the shovelnose sturgeon population in the lower Platte River (figure 2) reveals
that most fish were between 500 and 625 mm with the most abundant size class being 551 to 575
mm. Figure 3 shows the mean length at each age for shovelnose sturgeon based on examination of
pectoral fin rays from 120 fish. Ages ranged from 3 to 9 years spanning the range of lengths
collected, with almost 90% of these fish being between age 4 and 6. Only one fish was age 9 at
750 mm.
The relative abundance of sturgeon at each study site appears to change through time. Figures 4
and 5 show CPUA at each site from April through June and from July through September, 1996
respectively. In April CPUA was highest at Louisville while Plattsmouth and Elkhorn were lower
but quite similar. No sturgeon were captured at Fremont, North Bend, or Columbus in April. In
May, CPUA was highest at Plattsmouth and sturgeon were captured at all sites except Columbus.
In June and July we captured sturgeon at all sites, and the Elkhorn site had the highest monthly
CPUAs. In August no sturgeon were captured at North Bend or Louisville. Only the lower four
sites produced sturgeon in September and the shape of this curve is nearly identical to what it was
in April.
Figure 6 shows the mean daily discharge in the lower Platte River from April through September,
1996. Means were averaged over four gaging stations located in the lower Platte, and these data
were provided by the U.S. Geological Survey (currently unpublished data). There was an increase
in discharge between April and June which corresponds to an increase in CPUA at upstream sites

during this time. Despite a significant decrease in flows in July, sturgeon were still captured at all
sites in July. It wasn't until September that sturgeon were captured only at the lower four sites.
This apparent downstream movement is not as clearly associated with decreasing flows as
upstream movement was with increasing flows in the spring.
There appears to be no difference in habitat use from site to site or month to month. Water
temperature was different from month to month. Sturgeon were documented throughout the
range of water temperatures and turbidities that were recorded in the lower Platte each month.
Temperatures ranged from 5.9o in October, 1995 to 30.9o Celsius in July, 1996, and turbidities
ranged from 15 to greater than 500 NTU. Figure 7 shows the frequency of depths observed in
habitats used by shovelnose sturgeon. Most observations were between 31 and 120 cm, with the
highest number of observations between 61 and 90 cm. Figure 8 shows sturgeon occurred most
frequently at mean column velocities of 46 to 75 cm/sec, and figure 9 shows they occurred most
frequently at bottom velocities of 16 and 60 cm/sec, with the highest number of observations
between 31 and 45 cm/sec.
Figure 10 shows the percent of all habitats sampled having silt, sand, or gravel present; and the
percent of sturgeon captured over each of these substrate types. In 16% of all habitats sampled,
gravel was present and about 18% of all sturgeon captured were found in channels containing
gravel. Also in 16% of all habitats sampled, silt was present, which accounted for about 25% of
all sturgeon captured. 100% of habitats sampled contained sand to some degree, therefore 100%
of all sturgeon were captured in habitats containing sand; but it should be noted that only about
56% of all sturgeon were captured in channels with exclusively sand.
Figure 11 shows the percent of total drifts and percent of total sturgeon captured in cover vs.
open channels. Cover, refers to a channel in which our gill net was hung up on debris during a
drift. About 51% of our drifts were conducted in channels having cover (although not
intentionally). This accounted for about 49% of all sturgeon captured. Approximately 49% of our
drifts were conducted in open channels which accounted for about 51% of all sturgeon captured.
There doesn't appear to be a significant difference between open channels and channels with cover
regarding the number of sturgeon captured.
Figure 12 shows the percent of total drifts and percent of total sturgeon captured in tributary vs.
river channel habitats. Only about 17% of our drifts were conducted in tributary habitats which
accounted for about 16% of all sturgeon captured. About 83% of our drifts were conducted in
river channel habitats which accounted for about 84% of all sturgeon captured. It appears as
though the number of sturgeon captured is a result of the amount of effort placed into sampling
each habitat type.
Aquatic invertebrates made up the entire diet of shovelnose sturgeon sampled. Table 2 is a
summary of the frequency of occurrence, numbers, and numerical percentages of aquatic insect
orders found. Diptera were highest in both frequency of occurrence and total organisms,
accounting for over 95% of all organisms found, and nearly all of those were in the family
Chironomidae. Ephemeroptera and Trichoptera were not nearly as abundant in total organisms,
but both were high in frequency of occurrence. Hemiptera and Coleoptera were low in both
frequency of occurrence and total organisms.

DISCUSSION
Shovelnose sturgeon are certainly an important species in the lower Platte River. Based on CPUA
data, it appears that they migrate upstream in the spring and back down to some degree later in
the year. Upstream movement was correlated with an increase in discharge between April and
June of 1996. We also saw a similar trend regarding upstream movement using radio telemetry. In
late September and early October, when we expected to see fish moving downstream, all four fish
with functioning transmitters moved upstream. This again appears to be correlated with an
increase in discharge during this time, and the fact that day lengths and water temperatures were
decreasing didn't seem to matter. Overall, increased flows appears to be the most important factor
triggering upstream movement.
REFERENCES
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Notes on the range and population size of the American burying beetle (Nicrophorus
americanus) in the dissected hills south of the Platte River in Central Nebraska
Mark M. Peyton, Central Nebraska Public Power and Irrigation District, P.O. Box 188,
Gotthenburg, NE 69138, (308) 537-3582 (3582), mpeyton@nrcdec.nrc.state.ne.us
In 1994 Central Nebraska Public Power and Irrigation District (Central) conducted a preliminary
survey for the American burying beetle (Nicrophorus americanus) at 11 locations between North
Platte, Nebraska and Lexington, Nebraska. These locations were along the Platte River and the
Central Supply Canal.
After trapping and releasing 36 beetles at sites along the supply canal, Central developed a study
plan to determine the range and population size of American burying beetles in the dissected hills
which border the supply canal.
In 1995, 384 trap nights at 25 different locations resulted in the collection of 201 specimens of
American burying beetles. These collections, along with work being done through the University
State Museum, identified the 3,264 square mile area of dissected hills south of the Platte River
between Lexington and North Platte, Nebraska, as the range for this population of beetles.
In 1996, 187 trap nights at three locations resulted in the collection of 241 individual American
burying beetles. From these collections an estimated population of approximately 2,000 beetles is
derived.
Prior to the collection of 481 individual American burying beetles by Central, a total of 18
specimens of American burying beetles had been collected in Nebraska. With the discovery of the
population present in the dissected hills south of the Platte, and with collections in the Sandhills
and along the Nebraska - South Dakota border, it is now evident that Nebraska has, if not the
largest, one of the largest remaining populations of this species in the world. Our data would
indicate this population far exceeds the minimum of 500 individuals as outlined in the U.S. Fish
and Wildlife Service's recovery plan for this species.

NOTES on the RANGE and POPULATION SIZE of the
AMERICAN BURYING BEETLE (Nicrophorus
americanus) in the DISSECTED HILLS SOUTH of the
PLATTE RIVER in CENTRAL NEBRASKA
Mark M. Peyton, Senior District Biologist, Central Nebraska Public Power and Irrigation District,
P.O. Box 188, Gothenburg, Nebraska 69138, (308) 537-3582
INTRODUCTION
In 1994 the collection of 40 specimens of the American burying beetle (Nicrophorus americanus)
indicated the presence of a population of this species in the dissected hills south of the Platte
River located roughly between Lexington, Dawson County and North Platte, Lincoln County,
Nebraska.
During 1995 and 1996, 571 trap nights of effort resulted in the collection of 442 beetles. These
beetles were marked with an oil based paint and released at the site of capture.
The major focus of 1995 was to identify the range of this beetle south of the Platte River in
Nebraska. In 1996 trapping was limited to two locations with major emphasis in the development
of an estimate of population size and an evaluation of the marking technique.
METHODS
A modified Kozol protocol (Kozol, 1986) was used in trapping. The traps consisted of either a 20
liter bucket or 30 cm long piece of 3" PVC pipe buried in the ground so that the lip of the
bucket/pipe is flush with the surface of the ground. Bait consisted of salvaged roadkill or
commercially acquired euthinized white lab rats placed whole in a small container with a screen
top and then put in the bottom of the trap. A lid was placed over the buckets for protection from
rain and sunlight.
During 1995 a site was trapped for a minimum of five consecutive nights. If a specimen of
Nicrophorus americanus was collected it was marked and released and trapping was continued at
that site for the next seven nights. The maximum number of nights trapped at any location was
ten.
During 1996 three sites were trapped. All three sites were areas were specimens of Nicrophorus
americanus were collected during 1995. One site, located at Hiles Canyon south of Gothenburg,
was trapped for 12 nights from 15 May to 22 May and again from 3 June to 9 June. The purpose
of the work at this site was to identify the time in which the beetles were active. The other two
sites, located in Gilman and Calla Han Canyons south west of Gothenburg, contain pastures in
which red cedar (Juniperus virginia), cottonwood (Populus deltoides), and ash (Fraxinus
pennsylvanica) grow in abundance.
Five traps, placed approximately 50 meters apart, were located at each site and were in operation

for 22 nights at the Gilman Canyon site (3 June to 9 June, 14 June to 20 June, and 1 July to 11
July), and 13 nights (17 June to 20 June and 1 July to 11 July) at the Calla Han site.
Beetles trapped were marked with various colors of paint in specific patters in order to determine
the location and time of trapping in the event of a recapture. Once the paint was dry the beetles
were released at the site of capture.
Two methods for estimating the population size of Nicrophorus americanus within the identified
range were attempted. The first method used the number of beetles trapped, the ratio of area
trapped and an estimate of usable habitat present. This method is based, in part, upon a study of
Nicrophorus americanus in Oklahoma, where Creighton (1994) determined the average total
movement of an individual was 2.7 kilometers. Thus, according to Creighton's data it could be
assumed each trap would attract beetles from a circle with a maximum radius of 2.7 kilometers.
We expanded that maximum radius to 5.0 kilometers to account for the observed movement of
individuals in this study and that of Jon Bedick's (personal conversation). This results in each trap
"covering" an area of 78.5 square kilometers. The three sites trapped within the dissected hills
area south of the Platte River thus represented approximately 235.5 square kilometers, or 7.3% of
the identified range. Not all of the identified range of Nicrophorus americanus in south central
Nebraska is appropriate habitat for the beetle. To account for this an estimator of 50% is used to
approximate the usable habitat within the range. The formula for this is as follows:
N = (nAh)/a
with a = the area trapped, A = identified range, n = number of beetles trapped, h = % of
identified range available as habitat, and N = total population within the Study Area
The second method, developed by Schnable (Overton, 1969) estimates total population based
upon the ratio of recaptured individuals to total beetles trapped at a site. The formula for this
process is:
N = (sum nM)/(sum m)
with n = the number trapped, M = the total marked to date, m = number of beetles
recaptured, and N = total population at the site The estimates per site were then averaged
and the average extrapolated over the entire range to derive a total range population
estimate.
Both techniques depend upon the ability to identify beetles previously captured. In order to
evaluate the durability of the marking process twenty-three specimens of Nicrophorus orbicollis, a
sympatric species, were marked with four dots of paint on the elytra and a single drop of paint on
the pronotum. These were placed for seven days in a 75 liter aquarium with 4 cm of dirt in the
bottom . The beetles were examined daily to determine the durability of the marks.
RESULTS
Two hundred and one specimens of Nicrophorus americanus were collected at 11 of the 25 sites
investigated during 1995. These collections plus those done by personnel from the University of
Nebraska State Museum (Ratcliffe, 1990, Jameson, 1991, and Bedick, in press) identified the

roughly 8,355 square kilometers of dissected hills south of the Platte River in Dawson, Gosper,
and Lincoln Counties as the primary range of this species in Central Nebraska
The collection of 241 beetles from three locations in 1996 results in a population size estimate of
4,275 individuals based upon extrapolation of collection data to cover the entire identified range.
N = (nAh)/a
N = (241)(8355)(.5) / 235.5
N = 1004367.5 / 235.5
N = 4,275
The Schnabel mark-and-recapture method for estimating populations size, which is dependent
upon a number of assumption not necessarily defensible in this situation, based upon the recapture
of 17 beetles, an estimate of 926 individual beetles was derived for Site #2 (Gilman Canyon, Table
1a) and 653 individual beetles for Site #3 (Calla Han Canyon, Table 1b) for an average of 790
beetles per 78.5 sq. km., or 10 beetles/sq.km.. These values extrapolated over the entire range and
multiplied by 0.5 as an estimate of usable habitat within this range results in an estimate of
approximately 41,775 individuals.
Of the 23 Nicrophorus orbicollis marked and placed in the aquarium with 4 cm of dirt for seven
days, one died, one lost all marks, and 21 retained the marks painted on the elytra. In 18
individuals, the mark painted on the pronotum was lost. On the seventh day the marks on the
elytra were clear, bright, and easily seen.
DISCUSSION
The American burying beetle (Nicrophorus americanus) is the only insect in Nebraska presently
on the Endangered Species list. It was once thought if this species were to be found in Nebraska it
would be located in the riparian forests of the major rivers, including the Platte River. This work,
however, identifies the upland grasslands and cedar tree savannas of the dissected loess hills
located up to five miles south of the Platte River in Dawson, Gosper, and Lincoln Counties of
Nebraska as the primary habitat for this species in this area.
Extensive tapping of riverene habitats by the University of Nebraska State Museum along the
Missouri and Platte Rivers resulted in no collections of Nicrophorus americanus, while in this
study five specimens were collected along the Platte River. Trapping during both 1995 and 1996
in the dissected loess hills south of the Platte resulted in the collection of 441 beetles. In addition
Jon Bedick of the University of Nebraska State Museum collected over 500 specimens within the
same area (personal communication). Thus, in the past three seasons approximately 1,000
specimens of the American burying beetle have been located in these upland areas.
Prior to 1994 and the work done by Central and the University State Museum only 18 specimens
of Nicrophorus americanus had been collected and identified from Nebraska.
In the Recovery Plan the criteria for delisting this species in a specific region is to have three
populations, identified as interbreeding members of a species isolated or separated from others, be

established or discovered within the region. Each of the three populations must contain a
minimum of 500 adults, and each demonstrate self-sustainability (USFWS, 1989).
Based upon the population estimates within this study it is evident this population of Nicrophorus
americanus is in excess of 500 adults and thus would qualify as one of those three separate and
independent populations.
Further work is necessary to determine if specimens located in the Sandhills of north- central
Nebraska and those in South Dakota are distinct populations or interconnected to this population
south of the Platte River in central Nebraska.
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A Comprehensive Study of the Middle Loup River Basin
Patrick C. Larsen, L. Cody Cohn, and Darla E. Eisenhauer, University of Nebraska at Kearney,
Biology Department, Kearney, NE 68847, (308) 865-8549 (8157), plars@KDSI.net
Of all of the major rivers in Nebraska, one of the least studied is the Loup River. The Loup River
is an important part of the Platte River Ecosystem. It is one of the Platte River's principal
tributaries. It originates in the Sandhills and flows southeastward across central Nebraska. The
Loup Basin contributes about 60% of the Platte's flow at North Bend Gage.
We are currently involved in a two year study to locate and evaluate high quality sites in the Loup
flood plain and also to locate rare plants and animals. Thirty-three sites along the Middle Loup
river from Dunning, NE southeast to Columbus, NE were sampled. These areas consisted of wet
meadows and riparian forests. Both one by one meter and ten by ten meter quadrants were
sampled for percent plant species composition. Seven rare plant species were found. Despite the
project being incomplete, much has been learned about the impressive state of the basin. The
project is a multi-factor investigation including invertebrates to small mammals and mycorrhizae.
A hypothesis to be tested is; does the ground water level and invertebrate communities affect
plant diversity.

A Method for Moving Piping Plover (Chadrious melodius) nests on Reservoir Shorelines
Mark M. Peyton, Central Nebraska Public Power and Irrigation District, P.O. Box 188,
Gotthenburg, NE 69138, (308) 537-3582 (3582), mpeyton@nrcdec.nrc.state.ne.us
During 1995 and 1996 the Central Nebraska Public Power and Irrigation District, in order to
prevent the inundation of piping plover (Chadrious melodius) nests along the shore of Lake
McConaughy in west-central Nebraska, successfully moved 37 nests a total of 96 times. Presented
here is a methodology developed by Rodger Knaggs and Sol Britch to move these nests quickly
and efficiently with no damage to the nests.

A METHOD for MOVING PIPING PLOVER NESTS on
RESERVOIR SHORELINES
Mark M. Peyton, Senior Biologist, Central Nebraska Public Power and Irrigation District, P.O.
Box 188, Gothenburg, Nebraska 69138, (308) 537-3582.
ABSTRACT
The Central Nebraska Public Power and Irrigation District, in order to prevent the inundation of
piping plover (Chadrious melodius) nests along the shore of Lake McConaughy in west-central
Nebraska during 1995 and 1996, successfully moved 37 nests a total of 96 times. Presented here
is a methodology developed by Rodger Knaggs and Sol Brich to move these nests quickly and
efficiently without damage to the nests.
INTRODUCTION
The piping plover, a species designated as threatened by the U.S. Fish and Wildlife Service, nests
in open sandy areas throughout most of the Missouri River Basin. Typical nest sites include
riverine islands, reservoir and lake shorelines and spoil piles produced by sandpit operations.
The largest single concentration of piping plovers in Nebraska occurs along the shore of Lake
McConaughy (Dinan, 1996), a reservoir in Keith County located on the North Platte River
approximately five miles north of the city of Ogallala.
The presence of piping plovers on the shore of Lake McConaughy was first documented in 1978
by Rosche (1984), with the first nests located in 1990 (Johnsgard). The Central Nebraska Public
Power and Irrigation District (Central), which owns and operates Lake McConaughy, began
monitoring and protecting the nests along the approximately 105 miles of shoreline in 1992. Since
1992, Central's biologists have located more than 300 piping plover nests on the reservoir's
beaches and parking lots adjacent to the lake, have documented the hatching of 549 chicks and
have verified a minimum of 311 young birds successfully fledged (Peyton, 1996).
Predation, trampling by cattle and human disturbance have been the most common cause of nest
failure at Lake McConaughy. However, the major threat to successful piping plover reproduction
in 1995 and 1996 was rising lake levels.
Piping plovers arrive at Lake McConaughy during the first and second weeks of May. Nest
initiation and renesting continues throughout May and June. Measurements of 38 nests at the time
of initiation in 1996 revealed that the average elevation of the nests was 3.13 feet above water
level. The nests were placed approximately half way between the water's edge and the zone of
vegetation surrounding the reservoir.
Lake McConaughy was designed for a maximum elevation of 3,270 feet above sea level.
However, under the present operating license issued by the Federal Energy Regulatory
Commission (FERC), the maximum elevation allowed under normal conditions is 3,265. Under
special conditions, permission from the FERC to exceed this maximum elevation may be obtained.
Due to high runoff in both the North Platte and South Platte Rivers in 1995, Central requested

permission from FERC to exceed the 3,265 maximum.
In 1995, the first piping plover nest was located on 13 May. Lake elevation on that date was
3,258.1 feet above sea level. The reservoir reached its peak elevation for the season -- 3,266.3 -on 4 July, eight feet higher than the 13 May elevation.
A similar pattern of runoff and lake inflow occurred in 1996. Lake elevation on 13 May was
3256.5 and the peak elevation occurred on 27 June at 3,260.7.
The rising water threatened established piping plover nests that were located on the sandy beaches
surrounding the lake. In an effort to protect the nests in 1995, Central obtained permission from
the U.S. Fish and Wildlife Service and the Nebraska Game and Parks Commission to move the
nests to higher elevations to prevent inundation.
Kingsley Dam Superintendent Rodger Knaggs and seasonal biologist Sol Brich developed the
following method which allowed them to move nests quickly and efficiently, and more
importantly, successfully with little disturbance to attending adult birds. This procedure resulted in
96 successful nest relocations. In every case the attending pair returned to the nest at the new
location within minutes after the move.
PROCEDURE
Step #1: Remove the bottom of an empty 10-lb. coffee can. Place the coffee can over the nest.
Carefully push the can down so that the bottom lip of the can is three to four inches below the
surface.
Step #2: Select a new location to place the nest, one to two meters away from the original nest
site, then carefully slide a flat shovel under the can and nest.
Step #3: Lift carefully and place the can, nest and associated sand on a 40-cm x 40-cm sheet of
3/4-inch plywood. Carefully remove the shovel.
Step #4: By hand, carefully pack sand around the can until the entire board is covered. Lift the
board and carry it to the new location. Place it on the ground and brush sand up and over the
board so that it is completely covered. Sweep the sand around the nest site with a small broom to
give the site a more natural look.
Step #5: Place any rocks, debris, etc., that were in the vicinity of the original site in a
corresponding position relative to the nest. Carefully remove the coffee can. The initial move
takes less than five minutes. Additional moves simply require picking up the board and moving it
to the next location, taking care to again replace the debris that may be used as nest site
references by the adult piping plovers. These successive moves can be accomplished in less than
one minute.
SUMMARY AND CONCLUSIONS
During 1995 and 1996, Central employees developed a method for successfully moving piping
plover nests. Thirty-seven nests were moved a total of 96 times. The success of our method is
demonstrated by the resumption of incubation by the attending adults in 100 percent of the trials.

The only problem encountered was an increase in nest loss caused by predation in 1995 related to
relocation of the nests closer to, and sometimes into, heavy vegetation, thus making the nests
more vulnerable to predators.
While we've shown the nests can be moved and the adult birds will resume incubation, if adjacent
vegetation-free areas at higher elevations are not available, it may be in the best interests of the
birds to allow inundation of the nests. If this occurs, the birds may renest at different locations.
While perfecting the process of moving the nests in 1995, the nests were moved into vegetated
areas because no open areas remained at the lake. All ten nests were lost to predation. With open
areas available in 1996, the success rate of the 27 nests that were moved was not significantly
different from the 33 nests that were not moved.
Despite the increase in predation when nests were relocated to vegetated areas, we have
demonstrated that this method can be successful in saving nests threatened with inundation by
rising water at reservoirs.
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Central Platte River Biodiversity CD-ROM
Doug Steinke, Central Platte NRD, 215 No. Kaufman Ave., Grand Island, Nebraska 68803, (308)
385-6282 (6285), steinke@nrcdec.nrc.state.ne.us
The purpose of this project is to develop a CD-ROM for distribution and use by agencies,
organizations, schools and the public. The CD-ROM provides an exchange of data and
information relating to the biodiversity of the Platte River valley and relevant socio-economic
information in the Central Platte Natural Resources District. This project was made available by
funding from the Central Platte Natural Resources District, United States Fish and Wildlife
Service, and the Environmental Protection Agency.

Platte River Ecology Workshop, SOAR Program (Summer Orientation About Rivers), and
Ecological Restoration
Bill Whitney, Prairie Plains Resources Institute, 1307 L Street, Aurora, NE 68818-2126, (402)
694-5535
This presentation relates scenes and information from three Prairie Plains Resource Institute
(PPRI) projects taking place along the Platte River.
The Platte River Ecology Workshop in 1996 was a pilot project funded by the Central Nebraska
Math and Science Coalition and carried out by partners that included in addition to PPRI, the
University of Nebraska at Kearney, Crane Meadows Nature Center, and the Platte River Trust.
Teachers from central Nebraska took part in an intensive curriculum of ecological field study and
activity development. Funding has been received from the Eisenhower Fund to do the workshop
in 1997 and lengthen it to two weeks. It will be open statewide to educators and people working
in the natural resource field.
SOAR has been held for five years at Aurora. It is a two-week natural science field daycamp for
120 elementary- age students; much of the week is spent at the Platte River. Studies integrate
science, art and language, with heavy emphasis on developing observation skill and teaching
ecological relationships. The program is in the planning for its sixth year in 1997, and is expanding
to an additional site as well. The new site is centered at Gibbon and will be known as the Buffalo
Area SOAR. It will be run by teachers from several area schools and utilize Rowe Sanctuary
extensively.
Ecological restoration of Platte Valley grasslands, which began in 1991, is continuing in 1997. To
date more than 400 acres have been planted to a high-diversity mix of grasses and forbs, and a
number of wetlands have been created. In 1997 we will plant 70 acres of new prairie on Nature
Conservancy land and may create another wetland.

Land Cover Mapping for Nebraska Gap Analysis
Julie Giandinoto, Marlen D. Eve, Jiuming Li, Center for Advanced Land Management
Information Technologies (CALMIT), Conservation and Survey Division, 113 Nebraska Hall,
University of Nebraska - Lincoln, Lincoln, Nebraska, 68588-0517, (402) 472-2565 (2410)
The Nebraska Gap Analysis Project is a cooperative statewide effort which seeks to identify the
degree to which native plant and animal species and natural communities are or are not
represented in Nebraska's current mix of conservation lands. The Platte River watershed is
extremely vulnerable to a number of outside pressures which threaten the flora, fauna, and
ecological processes of the river. Therefore, the distribution of conservation lands within the
watershed and their effectiveness in conserving the biological diversity of the area are of critical
importance. Using geographic information system analysis of land cover, land ownership and
management status, and distribution of vertebrates, the Nebraska Gap Analysis Project will
provide the tools and information to assist land managers, public policy makers and others in
making wise conservation decisions. The first step in Gap is the development of a statewide land
cover database. A preliminary land cover classification was performed in Erdas Imagine using
multi-data Landsat Thematic Mapper imagery provided through the Multi-Resolution Land
Characteristics project (MRLC). The result of this classification is a preliminary land cover map of
Garden County, including the North Platte River valley. Ancillary data sources and extensive field
verification will be used to further refine and assess the accuracy of the methods used in the
classification, and to develop a methodology to be used to characterize the land cover across the
state.

UPPER PLATTE RIVER ICTHYODIVERSITY
PROGRESS REPORT
Michael P. Gutzmer, Nebraska Public Power District (NPPD), 1414 15th Street, Columbus,
Nebraska 68601, (402) 563-5742, and Mark M. Peyton, Central Nebraska Public Power and
Irrigation District (Central), P.O. Box 188, Gothenburg, Nebraska 69138, (308) 537-3582.
INTRODUCTION
Prior to 1987 there was very little information concerning the abundance and diversity of fishes in
the Platte River. Since that time work conducted by the Nebraska Game and Parks Commission
and the University of Nebraska-Lincoln (UNL) on the Lower Platte, Chadwick Ecological
Consultants, Inc. (Chadwick's) and work by the Platte River Whooping Crane Habitat
Maintenance Trust (Trust) on the Central Platte, the U.S. Geological Survey's National Water
Quality Assessment program on the Platte, and recent UNL work on the North and South Platte
rivers, has resulted in an extensive data bank concerning fish species composition and abundance
within the system.
One area that received limited study and therefore has little diversity data available is that portion
of the river beginning at Central's Tri-county Diversion located at the confluence of the North and
South Platte Rivers east of North Platte, Nebraska, and ending approximately 120 kilometers
downstream at the J-2 River Return, east of Lexington (the Upper Platte River).
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INTRODUCTION
Prior to 1987 there was very little information concerning the abundance and diversity of fishes in
the Platte River. Since that time work conducted by the Nebraska Game and Parks Commission
and the University of Nebraska-Lincoln (UNL) on the Lower Platte, Chadwick Ecological
Consultants, Inc. (Chadwick's) and work by the Platte River Whooping Crane Habitat
Maintenance Trust (Trust) on the Central Platte, the U.S. Geological Survey's National Water
Quality Assessment program on the Platte, and recent UNL work on the North and South Platte
rivers, has resulted in an extensive data bank concerning fish species composition and abundance
within the system.
One area that received limited study and therefore has little diversity data available is that portion
of the river beginning at Central's Tri-county Diversion located at the confluence of the North and
South Platte Rivers east of North Platte, Nebraska, and ending approximately 120 kilometers
downstream at the J-2 River Return, east of Lexington (the Upper Platte River).
PURPOSE OF THE STUDY
This study documents the species richness for the Platte River between the confluence of the
North and South Platte Rivers and the J-2 River Return and compares this data to other fisheries
data from the Central Platte, North Platte, and South Platte Rivers.
METHODS
Fish were sampled at six sites on the upper Platte River between Maxwell and Lexington (Figure
1) in July and five were sampled a second time in October 1996. Sampling was done using a 6
meter, 5mm mesh seine and a Smith-Root Model 15-C backpack shocker.
Samples were taken by pulling the seine downriver through a minimum of four 15 meter lengths at
each site. Snags, pools, and bank habitat were sampled at three sites in October using the
backpack shocker. Fish collected were identified, counted, and returned to the river. Voucher
specimens were collected.
The resulting collection data and species list were compared to species lists generated from
studies by Chadwick Ecological Consultants, Inc. (1996) in the central Platte River, and by Lynch
and Roh (in press) in the North Platte and South Platte Rivers.
RESULTS
Two sampling efforts at six sites in the Platte River between Maxwell and Lexington, Nebraska

resulted in the collection of 3,626 fish representing 30 species.
The five most abundant species were bigmouth shiners (Notropis dorsalis), sand shiners (N.
stramineus), red shiners (Cyprinella lutrensis), creek chubs (Semotilus atromaculatus), and
stoneroller (Campostoma anomalum). These five represented 79% of all fish collected. Five
species (western silvery minnow, shorthead redhorse, channel catfish, yellow bullhead, and
stonecat) were represented by a single specimen each. A list of species, the number of fish
collected, and the number of sites where those fish were collected is given in Table 1.
Nineteen fish representing five species (walleye, northern pike, yellow perch, freshwater drum,
and shorthead redhorse) were identified from a pool in the recently drained Gothenburg Irrigation
Ditch immediately downstream, and during the summer, connected to, the Brady collection site.
In total 30 species were collected from these six sites on the upper Platte River. An average of 14
species were collected per site with the Brady site having the highest species richness, 21, and the
Maxwell and Cozad sites the lowest species richness, 10.
DISCUSSION
The portion of the Platte River located between the confluence of the North and South Platte
Rivers and Lexington, Nebraska, has changed over the course of the past 100 years. There was
little or no information pertaining to historical species diversity and/or fish abundance within this
stretch to use in determining icthyodiversity and/or fish abundance. The objectives of this study
were to document species richness (diversity) and abundance of fish at six locations spaced
throughout this reach of the river and to compare that with diversity and abundance of fish above
and below this reach.
Chadwick's studies from 1990 to 1995, investigated species richness, abundance, and habitat use
in the Platte River. Their studies were in the Central Platte River between the J-2 River Return
and Phillips, Nebraska. From these sites, and the collection of over 92,500 specimens, they were
able to document the presence of 47 species of fish. The number of species collected in a single
year ranged from 28 to 39 (Chadwick, 1996).
In an extensive investigation of 31 sites on the North and South Platte Rivers from 1989 to 1995,
Lunch and Roh (in press) collected over 97,000 specimens representing 46 species of fish.
A comparison of species lists generated from these two extensive studies and the present
preliminary investigation of the Upper Platte, an area bordered by these studies, is given in Table
#2.
Whittaker's Coefficient of Community (1975) shows a similarity between Chadwick's and Lynch
& Roh's studies of 73%, between Chadwick's and this study of 68%, and between this study and
Lynch & Roh's of 60%. The similarity between the Chadwick and Lynch & Roh studies is quite
high despite the geographic difference in the study areas. The similarity of species richness
documented in the upper Platte and that of the central Platte and on the North and South Platte
Rivers is surprisingly high given the one year effort, and the other two studies which sampled for
five and six years respectively.

Another method for evaluating similarities and differences in species abundance between the river
reaches is to compare which species are most abundant in each of the areas.
With greater effort, more species are likely to be sampled at any given location. Those species
that are most abundant, however, are usually identified in the initial sampling episodes
(Chadwick's, for example, have the same five species as most common in four of the six years in
which data is available). Table 3 shows the most abundant species found in this study compared to
their abundance in both the Chadwick and Lynch & Roh reports.
In comparing the most abundant species there is a strong correlation between the 1996 data
collected in the Upper Platte and that reported by Lynch & Roh (r = 0.87). A weaker correlation
exists between this data and that reported by Chadwick's (r = 0.62).
The major differences in this study and the other two are brassy minnows (H. hankinsoni) and
plains minnows (H. placitus) accounted for 21% of the fish collected in the North Platte and
South Platte Rivers, while on the upper Platte brassy minnows accounted for 5% of the fish
collected and no plains minnows were found. In the central Platte mosquitofish (G. Affinis) and
the plains killfish (F. zebrinus) accounted for 40% of the fish sampled while in the upper Platte
they accounted for less than 1%.
CONCLUSION
Prior to this investigation there had been limited effort to document species richness and diversity
of the fish community in the Platte River in Nebraska between the Central Diversion Dam located
east of North Platte, Nebraska, and the confluence of the Platte River and the J-2 River Return
east of Lexington, Nebraska.
The data from this study and the two used for comparison show a strong similarity between the
species composition and richness found in the upper Platte and that of the central Platte and North
Platte and South Platte Rivers. Relative abundance between this study and the other two also
showed a strong correlation between the most abundant species in the upper Platte and that of the
North and South Platte Rivers, and a weaker, but still compelling correlation with that of the
central Platte.
Spatial and temporal variations in our sampling may account for differences in the species
collected and the abundance of fish when compared to the other studies. Additionally, level of
effort and flow rates during sampling periods play a role in the successful collection of fish at any
given site.
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A Comprehensive Study of the Middle Loup River Basin
Patrick C. Larsen, L. Cody Cohn, and Darla E. Eisenhauer, University of Nebraska at Kearney,
Biology Department, Kearney, NE 68847, (308) 865-8549 (8157), plars@KDSI.net
Of all of the major rivers in Nebraska, one of the least studied is the Loup River. The Loup River
is an important part of the Platte River Ecosystem. It is one of the Platte River's principal
tributaries. It originates in the Sandhills and flows southeastward across central Nebraska. The
Loup Basin contributes about 60% of the Platte's flow at North Bend Gage.
We are currently involved in a two year study to locate and evaluate high quality sites in the Loup
flood plain and also to locate rare plants and animals. Thirty-three sites along the Middle Loup
river from Dunning, NE southeast to Columbus, NE were sampled. These areas consisted of wet
meadows and riparian forests. Both one by one meter and ten by ten meter quadrants were
sampled for percent plant species composition. Seven rare plant species were found. Despite the
project being incomplete, much has been learned about the impressive state of the basin. The
project is a multi-factor investigation including invertebrates to small mammals and mycorrhizae.
A hypothesis to be tested is; does the ground water level and invertebrate communities affect
plant diversity.

Sandhill Crane Mortality Due to Blizzard of March 1996 in Nebraska
Gary R. Lingle, Platte River Whooping Crane Maintenance Trust, 2550 N. Diers Ave. Suite H,
Grand Island, Nebraska 68803, (308) 384-4633 (4634), lingle@hamilton.net
Storm-related mortality of migratory birds undoubtedly occurs regularly but is difficult to quantify
particularly with respect to small passerines crossing large bodies of water. Hurricanes, tornadoes,
hail storms, and blizzards are among the primary causes of such deaths. On 13 March 1990, an
unusual series of tornadoes and hail storms killed an estimated 30,000 waterfowl (primarily Snow
Geese Chen caerulescens) in south central Nebraska. Sandhill Cranes Grus canadensis are less
susceptible to direct weather-related trauma due to their size and stature. The greatest known
cause of mortality of cranes in Nebraska is collisions with utility lines which increase during
adverse weather conditions. On 22 March 1966, several hundred Sandhill Cranes were estimated
to have died due to a blizzard, an unprecedented event at that time. The conditions leading up to
that incident were very similar to those occurring on 24 March 1996 when another blizzard struck
the Big Bend reach of the Platte River during the peak of the crane migration when an estimated
519,984 Sandhill Cranes were present. Several thousand cranes died as a result of the 1996
blizzard, making this event the greatest single cause of natural mortality reported for this species.
Post-mortem examination of several carcasses confirmed trauma associated with collisions with
the ground and other objects as the major cause of death. Events such as this reinforces the need
to protect and maintain suitable habitat throughout the staging area of the Big Bend to minimize
the risk of a future catastrophic event that could decimate cranes or other migratory species. As
habitat conditions continue to degrade, the birds are forced to concentrate at remaining sites
exposing them to increased risks. I report the details of the 1996 blizzard.

Management Implications for Least Terns and Piping Plovers in Manmade Habitats
Jeanine L. Lackey, Nebraska Game and Parks Commission, 2200 N. 33rd Street, Lincoln,
Nebraska 68503, (402) 471-5421 (5528), jlackey@ngpsun.ngpc.state.ne.us
The interior least tern (Sterna antillarum) and the northern great plains population of the piping
plover (Charadrious melodus) historically used riverine sandbars for nesting. During the last 30
years or more both species began to exploit unvegetated waste spoil piles at sand and gravel
mines adjacent to rivers and now rely on these sites in reaches where natural riverine habitat has
been lost. These sites are subject to high levels of predation and human disturbance and may serve
as sinks. The objectives of this study were to identify the specific threats to least tern and piping
plover nesting success at sand and gravel pits along portions of the Loup and Platte rivers, to
emphasize and increase communication between biologists and sandpit operators, to test the
effectiveness of predator exclosures, and to make management recommendations. Twenty-five
and 18 least tern and/or piping plover breeding sites were monitored during 1991 and 1992,
respectively. Fledging rates for least terns and piping plovers (0.34 fledglings/nest attempt and
0.40 fledglings/nest attempt, respectively) were well below rates needed for population stability.
Predation occurred at 58% of the sites, recreational disturbances at 43%, operational disturbances
at 25%, and weather related disturbances occurred at 21% of the sites. A chi-square comparison
between the protected and unprotected nests showed a significantly higher proportion of least tern
and piping plover nests hatched at protected sites (P<0.05). The proportion of nests that fledged
at least one young was significantly higher at protected sites than at unprotected sites (P<0.05).
Without communication between wildlife agencies and mining operators, the use of predator
exclosures, and the control of recreational disturbances, tern and plover reproductive success at
sand pits will not reach rates required to maintain or increase population.

Reproductive Success of Least Terns and Piping Plovers on Nebraska Public Power
District's Nesting Sites
Rockford G. Plettner, Nebraska Public Power District, P.O. Box 499, Columbus, Nebraska
68601, (402) 563-5493 (562-2086), rgplett@nppd.com
Nebraska Public Power District (NPPD) has developed nesting habitat at three Platte River island
sites for least terns (Sterna antillarum) and piping plovers (Charadrius melodus). These sites
were developed pursuant to terms of NPPD's Federal Energy Regulatory Commission annual
operating license for hydroelectric Project No. 1835. Our first nesting island near Elm Creek,
Nebraska was developed prior to the 1991 nesting season. We developed Lexington island in
1992 and Overton island in 1993. NPPD on its own initiative has also developed three sand pit
nesting sites. NPPD began management of the Johnson sand pit located near Elm Creek,
Nebraska in 1991, Lexington sand pit in 1992 and Blue Hole sand pit in 1996. Since development,
these sites have been monitored for least tern and piping plover reproductive activity and success.
The ratio of least tern chicks fledged per nest at our island habitats was 1.15 (32 nests fledged 37
chicks) and for sand pit habitats is 0.97 (167 nests fledged 163 chicks). The ratio of piping plover
chicks fledged per nest at our island habitats was 0.46 (15 nests fledged 7 chicks) and for sand pit
habitats was 1.45 (40 nests fledged 58 chicks). Overall nest success for least terns on island
habitat was 75% and sand pit habitat 70%. Overall nest success for piping plovers on island
habitats was 33% and sand pit habitat 80%. Our managed sand pits are contributing good
numbers of fledged birds into the population and are a valuable population source in the central
Platte River.
In a three year study involving managed and unmanaged sand pit habitats, predation accounted for
23% of nest loss at managed sand pits and 30% nest loss on unmanaged sand pits. These data
include both least tern and piping plover nests. The unmanaged sites experienced 18% nest loss
due to unknown causes while at managed sand pits is was 2$, this difference is likely attributed to
more disturbance events by predators and/or humans at unmanaged sand pits. The managed sand
pits hatched 71% of nests whereas unmanaged sand pits hatched 39%. The fledge ration for least
terns during these three years on managed sand pits was 1.06 and unmanaged 0.29 and for piping
plovers on managed sand pits 1.46 and unmanaged sand pits 1.0. Techniques used at managed
habitats are valuable in improving nest and fledgling success by reducing predation and other
disturbances.

Using Lodging Tax Information as a Crane Watchers Indicator
Allan Jenkins, University of Nebraska at Kearney, Department of Economics, Kearney, Nebraska
68847, (308) 865-8461
Historically, there has been little data available to describe the extent of crane watching tourism in
the Middle Platte region. This lack has led to widely divergent estimates of the actual number of
external visitors. A more reliable estimate is required before local economic interests will divert
resources to foster this activity as an economic development strategy. This paper presents an
economic model using lodging tax information across several counties in south central Nebraska
to determine whether there is a statistically significant increase in lodging in prime crane watching
counties during the migration period.

USING LODGING TAX INFORMATION as a CRANE
WATCHERS INDICATOR
Allan Jenkins, Ph.D., Associate Professor of Economics, University of Nebraska - Kearney,
Kearney, Nebraska 68847, (308) 865-8461.
The springtime staging of sandhill cranes along the Middle Platte River has drawn increasing
national and international attention since the 1970s. Awareness of the unique environmental
qualities of the region arose as a consequence of the debate generated by the proposed
construction of the Midstate Irrigation Project. While this water diversion proposal was ultimately
defeated in 1975, it brought national attention to the cranes and focused attention on the
diminishing stretches of the river available to all migratory birds in the central flyway.
The unique qualities of the Middle Platte have attracted both public and private habitat efforts.
The Nebraska Game and Parks Commission, Nebraska Public Power District, Central Nebraska
Public Power and Irrigation District, and the Central Platte Natural Resource District have funded
scientific studies and engaged in habitat improvement efforts. The National Audubon Society
established the Lillian Annette Rowe Wildlife Sanctuary southwest of Grand Island in 1973. This
was the first direct action taken by a private group to protect critical habitat in the Central Platte
Valley. In the mid 1970s, the National Wildlife Federation and State of Nebraska filed suit to stop
the Missouri Basin Power Project and the construction of Grayrocks Dam on the Laramie River.
Both parties were concerned about the impact on downstream wildlife habitat, water supply and
irrigation. The Platte River Whooping Crane Habitat Maintenance Trust was created as part of
the court approved settlement in 1978. The Crane Trust has purchased more than 8,000 acres of
land with the proceeds from the settlement.
No one knows exactly how many people come to the Middle Platte to observe the crane
migration, or how much they spend. Because crane watching is dispersed over a multi-county
area, estimating the number of participants is difficult. Outdoor recreation is certainly an
important component of the Nebraska economy. A 1987 survey on outdoor recreation in
Nebraska found that approximately $1 billion was spent statewide on outdoor recreation, with
approximately $200 million spent on activities relating to wildlife observation. Tourism is
currently Nebraska's third leading earner of revenue from outside the state, after agriculture and
manufacturing. Travel and tourism expenditures in Nebraska totaled over $2 billion in 1995. This
includes spending by nonresidents as well as by residents on trips to places 100 miles or more
from home. The Nebraska Department of Economic Development estimates that 36,000 jobs in
the state are dependent upon travel and tourism.
Most crane watching activity is concentrated in the Kearney - Grand Island area. This is largely
due to the lodging accommodations available, the number of cranes in this immediate area, and
the availability of crane viewing blinds and public access areas. Fort Kearney State Historical Park
provides a popular crane watching location. In 1994, 9,654 people visited the park during the
crane-watching season. Visitors came from forty different states and seven foreign countries. In
1995 the number of visitors dropped to 8,291, probably because of an unusually cold, wet spring.
With the exception of the down year in 1995, Fort Kearney has witnessed a 20 percent yearly

increase in crane watchers during the past decade.
Requests to Visitor Bureaus in the area have increased substantially. For example, the requests to
the Grand Island - Hall County Convention and Visitors Bureau doubled from 1986 to 1987 on
information regarding cranes and doubled again the following year. The annual "Wings Over the
Platte" conference is an important tourism event in Grand Island. The director of the Kearney
Visitors Bureau has estimated that crane watching activities and the River Conference fills 2,000
to 2,500 rooms over the entire migration period. Kearney's annual Crane Watch celebration
begins with events in mid- February and runs through mid-April. The Audubon Society's Spring
River Conference is also held in Kearney in the 3rd week of March to coincide with the peak of
crane viewing activity. Many of the conference participants visit the Rowe Sanctuary. In 1990,
850 crane watchers used the Rowe Sanctuary blinds. This number has grown steadily, with 1,007
visitors in 1992, 1,211 in 1993, and 1,902 in 1994.
While the actual number of crane watchers visiting the Middle Platte is not known, local business
interests intuitively feel that this number has increased since the late 1980s. One indicator of the
number of visitors to the area is the amount spent on lodging. In Nebraska, communities have the
option of enacting a lodging tax. By examining the pattern of lodging tax receipts, one can
determine seasonal and yearly patterns and trends. By comparing lodging tax receipts in various
counties, one can isolate the effect of a local amenity. For example, most crane watching is
localized in the Big Bend Region of the Platte. Buffalo and Hall counties have most of the lodging
facilities close to the prime observation areas. While a small number of cranes arrive as early as
February, the majority of cranes, and crane watchers, arrive in the area in March. By comparing
the lodging tax receipts from these two counties with other counties outside the crane watching
region, it is possible to determine whether or not there is a statistically significant tourism effect
for March.
NEBRASKA COUNTY LODGING TAX
The Nebraska Visitors Development Act, enacted in 1980, imposed a one percent State lodging
tax on all hotels, motels, campgrounds, and bed & breakfast establishments. This revenue is used
to fund the marketing and promotion programs of the Nebraska Travel and Tourism Division of
the Department of Economic Development. The Act also granted authority to each county to
collect a lodging tax at all commercial lodging facilities. By 1995, 45 counties had adopted a local
lodging tax. This is politically popular tax because most of the revenue collected comes from
visitors, not from residents of the county.
A county which decides to participate in the Lodging Tax Program has little flexibility, except in
the actual choice of the tax rate. To participate, the county board must pass a formal resolution in
favor of the tax, then submit a copy of this resolution to the Nebraska Department of Revenue.
The county may choose to assess a tax rate of 0.5 percent, 1.0 percent, 1.5 percent, or 2.0
percent. (Douglas County was granted the authority to assess a tax rate of 4.0 percent.) Not
surprisingly, 41 of the 45 counties with a lodging tax have adopted the 2 percent option. All tax
collections are sent to the Department of Revenue, which retains the State lodging tax, takes 3
percent of the county tax to cover administrative costs, then returns 97 percent of the county tax
back to the county of origin.

The returned revenue from the tax does not go into the county general fund, it goes into a County
Visitors Promotion Fund, where it must be used for tourism marketing and promotion. The funds
cannot be used for the actual construction of tourist attractions. (Douglas County was granted the
authority to use one half of its receipts for a County Visitors Improvement Fund, which makes
grants to expand and improve the facilities at public or non-profit attractions.) A five-person
Visitors Committee in each county determines how to use the funds. Acceptable expenditures
include the cost of printing informational brochures, erecting signs, advertising in mass media, and
other marketing activities. Funds can cover salary and expenses for employees engaged in
marketing.
LODGING TAX & SEASONAL VISITATION PATTERNS
There are significant incentives for lodging establishment operators to send tax collections to the
Department of Revenue in a timely fashion. They receive collection fees if they send the tax
receipts to the Department of Revenue within 25 days of the calendar month in which the lodging
tax was collected. Therefore, lodging tax collections correspond closely with the time each visitor
was in the area. The Department of Revenue is able to identify the month in which the tax was
originally paid by a customer. From the time the customer first pays the tax until the county
actually receives the corresponding funds from the Department of Revenue typically includes a
one to two month lag.
Most Nebraska counties, particularly those along Interstate 80, have a strong seasonal pattern in
lodging activity. Much of the local tourist traffic is merely pass-through traffic on the way to other
destinations. Thus, winter months produce little tax revenue, revenues increase during the spring,
reach a peak in July and August, then decline in the fall. The following graph illustrates this
seasonal pattern using tax receipts from four counties located along Interstate 80. Because the tax
is assessed as a percentage of room cost, and because room rates vary according to quality,
location, and time of year, it is impossible to determine the exact number of rooms generating a
specific tax amount. However, as illustrated by Figure 1, the general seasonal pattern is evident
across a variety of counties. It is reasonable to assume that seasonal room rates are changing in a
generally similar pattern throughout the region.
CRANE WATCHERS & LOCAL ECONOMIC ACTIVITY
While the total number of crane watchers is of interest, not all visitors have the same local
economic impact. A family from Lincoln which fills the gas tank before leaving home on Saturday
morning, packs a picnic lunch to eat at Ft. Kearney State Recreation Area, and drives back home
Saturday night has little local economic impact. On the other hand, the family that spends Friday
and Saturday night in a local motel, eats three or four meals at local restaurants, and shops at
local retailers for additional supplies may inject several hundred dollars into the local economy.
Of course, the local economic impact does not end with the initial round of purchases. All
Chambers of Commerce recognize the importance of the "multiplier effect" as the initial spending
creates induced and secondary spending. Actually determining the magnitude of the local
multiplier effect is difficult because it varies from industry to industry. For example, spending ten
dollars on gasoline has a very small multiplier effect because most of the money immediately
leaves the local system to import additional gasoline. Buying a dinner featuring locally-grown beef

would have a large multiplier effect. A rough estimate of the overall effect from tourism
expenditures gives a multiplier of two.
LODGING TAX EVIDENCE
Because the lodging tax is collected by the Department of Revenue in a reliable and consistent
manner, changes in the pattern of visitors to various Nebraska counties can be tracked. Since
most crane watching activity occurs in the Big Bend region of the Platte River during the month
of March, Hall and Buffalo counties will receive most of the overnight crane tourists. To
determine whether there is an identifiable tourism effect in March, a regression model is used to
compare the pattern of lodging tax in Hall and Buffalo counties with two other counties. Dawson
and Lincoln counties, located just west of Buffalo County, were selected for this comparison
because they capture the normal Interstate 80 traffic flow just outside the crane viewing region,
thus providing an appropriate benchmark. The following graph (Figure 2) illustrates the monthly
lodging tax pattern for these two pairs of counties from 1987 through 1995.
As is obvious from the graph (Figure 3), there is generally more lodging activity in Buffalo and
Hall counties than in Dawson and Lincoln counties. Visually, one notices the strong seasonable
pattern discussed earlier. A visual examination also reveals a March upturn in Buffalo and Hall
counties that is not present in Dawson and Lincoln counties. By examining the graph of an
individual year, this March upturn is very apparent.
Using multiple regression, patterns from the two pairs of counties are compared. Regression
analysis indicates that there is a strong statistical correlation between the two data sets. The
specific regression results are presented in Table 1.
These results also indicate a statistically significant March tourism impact at the 95 percent
confidence level. Using a March "dummy" slope to isolate the critical month, the results show that
regression line passing through the March data has a different intercept than the overall regression
and a different slope. (99 percent confidence level)
While there clearly is a statistically significant deviation from the general lodging pattern in
March, can this impact be reasonably attributed to crane watching activity? In Hall and Buffalo
counties, the only major non-crane related event during this period is Thoroughbred Horse Racing
at Fonner Park in Grand Island. The racing season runs from March 1 through May 15. Thus, if
horse racing visitors were determining the lodging tax pattern, there would not be a substantial
decrease in April. Additional support comes from an examination of the pattern of attendance at
state parks and recreation areas. For example, Fort Kearney State Park, one of the most popular
crane watching sites, receives approximately 60 percent of its visitors during the summer months.
Sherman County Lake, located just north of Buffalo County, receives more than 80 percent of its
visitors in the summer. Lake McConaughy receives 75 percent of its visitors during the summer.
The pattern of park attendance, like that of lodging tax, differs in the crane-viewing area.
Information provided by the lodging tax is consistent with the local view that crane watching
activity has substantially increased within the last decade.

A Regional Economic Model for the Middle Platte
Ronald T. Konecny, University of Nebraska at Kearney, Department of Business, Kearney,
Nebraska 68847, (308) 865-8461
This paper describes the development of an Input/Output Model for the Middle Platte Region. It
begins with a brief comparison of regional characteristics with national economic characteristics.
Identified general similarities justify the use of this particular input/output technique. The model is
designed to evaluate the tradeoffs inherent in different water-use scenarios. To illustrate the
model's potential, the opportunity cost of limiting future agricultural water use is calculated.

A REGIONAL ECONOMIC MODEL for the MIDDLE
PLATTE
Ron Konecny, Ph.D., Associate Professor of Management & Marketing, University of Nebraska Kearney, Kearney, Nebraska 68847, (308) 865-8461.
There are a variety of stakeholders interested in the allocation of Platte River flows. At times, the
desires of these various groups are not compatible. Decision makers need to evaluate the impact
of their policies, particularly considering the interconnectiveness of a river system. One approach
widely used by economists in tracking the system-wide impact of a change in one component of
the system is input/output analysis. Given the nature of the issues being considered in regard to
the Platte River, input/output analysis provides decision makers with a measurement of the tradeoffs resulting from allocation decisions.
One advantage input/output analysis has as a modeling technique is its ability to identify economic
impacts given a limited data set. Thus, using available data, researchers were able to construct a
thirty-four interindustry sector model designed to identify the impact of allocation choices. By
including the final-demand and value-added components, the model can identify direct, indirect,
and induced effects on the regional economy.
This study uses information from state and federal sources. In order to achieve the project goal of
creating a baseline profile that can track future changes, the model uses 1993 data. This base year
has the widest array of available data. For purposes of this project, consistency of data is a prime
consideration. Therefore, the broad, consistent, existing data (sometimes referred to as
"secondary") is more appropriate for model construction than a more limited menu of primary
data.
The Middle Platte regional economy is the focus of this model. Impacts in all economic sectors
resulting from changes in selected agricultural practices, industrial activity, and tourism activity
are measured by this model. The model does not, however, assert or infer any linkages from the
general economy to land use, habitat change, or water regulation policy. In other words, water
regulation, land use, and habitat change are viewed as exogenous variables to the model. For
example, the current law regarding conjunctive use of ground and surface water in determining
water usage is the result of a political process, not the result of a model estimation.
There is considerable historical information concerning some of the model linkages. The
importance of agriculture in local economic activity is well documented. However, other linkages
are more problematic. While there is some type of linkage between habitat change and tourism,
the exact nature of this particular linkage is not currently established for the Middle Platte region.
Many different scenarios are possible with respect to a reallocation of Platte River water. Most
common scenarios will include changes in tourism impacts and changes in agricultural practices
due a to limitation in water availability.
BASELINE CURRENT USE
The baseline report focuses on the 1993 economy of the Middle Platte region by examining

regional employment, income, supply, demand, trade, and exports. Scenarios, such as changes in
tourism and irrigation use, are measured as deviations from the baseline.
The study region includes counties bordering the Platte River from Lincoln County to Platte
County.
By examining the distribution of employment across the many parts of the local economy it is
possible to see how unique the region is from the state, surrounding states, and even the nation.
The following graph illustrates the general composition of labor in the major one-digit Standard
Industrial Classification Codes. Because this information is based upon the U.S. Bureau of
Economic Analysis (BEA) County Business Patterns data, agriculture and government are not
included in this comparison.
As can readily be seen, the Middle Platte region resembles the Plains States and the nation quite
well. Construction, transportation and utilities, wholesales trade, and finance- insurance-real
estate (F.I.R.E.) are nearly identical to the national levels. The Middle Platte is surprisingly a little
more dominant in the manufacturing sector than the national average and substantially stronger in
this sector than the state average. The large retail component and somewhat smaller service
component require a little further investigation.
Total employment in the region varies as the local economy moves through economic cycles. The
growth years from 1960 to 1980 reflect a strong and vibrant economy. During the same period,
agriculture experienced increasing efficiency with a variety of types of irrigation systems and new
hybrids. The stagnant years of 1979 to 1987 reflect not only a short national recession but a long
term farm crisis of declining land values compounded with a major financial institution crisis. Of
particular interest is the fact that the proportion of employment in the different economic sectors
remained relatively stable during growth and recession. The relative growth of retail trade with
respect to all other sectors gives evidence that the Middle Platte is a functional trade area that
serves a population from outside its boundaries. The 1993 Middle Platte distribution of retail
trade shows the major components of retail trade. Comparing the mix of components of the
Middle Platte to the national, state, and regional levels shows considerable similarity.
MODEL DEVELOPMENT
The comparison of the Middle Platte regional economy with the state and national economies
supports one of the main prerequisites for using a demand side Leontief input/output model. The
first essential assumption is relative economic stability. Though a region may vary in its overall
production, the components of that production must remain in relative stable proportions. If this
stability is exhibited then multiplier estimation is possible. As illustrated earlier, the Middle Platte
region exhibits this stability.
The Leontief input/output model is a general equilibrium model. An average long-term economic
impact is estimated from a given change in final demand consumption. This expectation is the
second essential assumption. The assumption is constraining only when a single event shock
effects the economy. Such an event is the relocation of a large factory, such as, the IBP locating a
meat packing plant in Lexington. However, the assumption is easily held in regard to the type of
scenarios the Middle Platte regional model is designed to address. When examining a tourism

shift, the changes in the economy are caused by changes in thousands of individual consumption
patterns. In this case, the statistical concept of the central limit theorem guarantees that the most
likely true value will lie close to the estimated long term economic impact. Similarly, agricultural
scenarios involve hundreds of individual farmers.
A selection of thirty-five industries defines the input/output model sectors. These sectors
represent regional industries and services from a list of approximately 560 national industries and
services. The regional model adjusts national production functions for regional trade, wage
differentials, expenditure patterns, and regional and foreign exports. The producing sectors of the
model are listed below. Additional sectors in the model include final demand components, valueadded components, and household components. Since government spending does not directly
relate to economic activity, the government sector is exogenous to the model.
The model is strictly based on demand side economics. That is, in order for a firm to produce a
product, it must demand resources to fulfill the production. When a tourist purchases food,
lodging, or binoculars, those items must have already been produced.
In contrast, a supply-side model assumes that the output of an industry is always consumed. The
proverb, "you can't push a rope," is often applied to supply side models. Supply- side models are
used in resource limitation applications that seem, at first glance, to apply in this situation.
However, the theoretic underpinnings do not support a supply-side model for this application. For
example, if there is not any seed corn available then there will be no corn harvest. Farmers may
irrigate and fertilize all they desire, but unless they plant the corn there will not be a corn crop.
Such impacts result in an extremely high multiplier effect. These effects, however, fail to realize
that there are other options available to greatly mitigate the negative effect. In the previous
example, the farmer could plant soybeans instead.
SCENARIO DEVELOPMENT
The model design estimates long term economic changes due to changes in expenditure patterns.
Given the complexity of water policy issues, the model design uses information developed by
experts in the biological and tourism fields. The model does not attempt to measure any direct or
indirect changes in government policy, land use, agricultural practices, or habitat changes. Instead,
experts in appropriate fields are required to determine expenditure changes based on policy
changes. The feedback loop from the economy to the environment is explicitly truncated. The
multidisciplinary components of the Platte Watershed project lend themselves well to scenario
development.
CONCLUSION
The economic model of the Middle Platte region represents only a small part of the entire Middle
Platte Socioeconomic Baseline report. This model utilizes information presented in the Baseline
report in a consistent manner. Assumptions regarding the type of methodology are adequately met
in the model design.
The process of scenario development will soon begin. Completion of the tourism and biologic
components of the Platte Watershed project should provide reliable and consistent detail useful in
impact.

Noncomsumptive Nature-Related Recreation along the Platte River: Wildlife Viewing
Ted Lee Eubanks, Fermata Inc., 2200 Parkway, Austin, Texas 78703, (512) 477-7411 (8033),
eubanks@io.com
The Platte River in Nebraska is an important link in the mid-continental migration of millions of
birds, particularly waterfowl. Each spring hundreds of thousands of geese, ducks, and Sandhill
Cranes stage in the shallow waters of the river, storing the energy reserves that will allow them to
continue their northward flights. This wildlife spectacle attracts wildlife viewers and birdwatchers
from around the world, many traveling hundreds of miles to experience this natural phenomenon.
In 1996 we surveyed several discrete populations of wildlife viewers who had visited the middle
Platte River to view, photograph, or simply enjoy the wildlife congregated there in the spring.
Although our field work focused upon Sandhill Crane migration and the massive staging in the
spring, we additionally asked each survey participant for information about their general naturerelated recreation along the Platte River throughout the year.
Surveys were mailed to random samples derived from the following populations in accordance to
the Dillman method for mail surveys: attendees of the Spring River Conference (Kearney, NE);
attendees of Wings Over the Platte (Grand Island, NE); visitors to the Lillian Ann Rowe
Sanctuary; visitors to Mormon Island Crane Meadows Sanctuary; members of the National
Audubon Society in Nebraska; members of the Nebraska Ornithologists' Union; and visitors to
Fort Kearney State Historical Park and Recreation Area. Responses were received from 1,298
individuals, for an effective response rate of nearly 72%. Preliminary findings will be presented in
this talk, as well as a brief description of future survey plans.

Managing Natural Resources: Perceptions and Attitudes of Nebraska Residents
Soraya Cardeness, Department of Sociology, John C. Allen, Associate Professor of Agricultural
Economics, Center for Rural Community Revitalization and Development, 58 H.C. Filley Hall,
University of Nebraska-Lincoln, Lincoln, NE 68583-0947, (402) 472-1772 (0688)
Resource Management along the Platte River is increasingly seen as a dispute over water.
Through survey data collected at the household level and in-depth personal interviews of residents
along the middle Platte, another perspective is presented. The study population includes residents
from Kearney, Nebraska to Omaha, Nebraska and the primary watersheds that drain into the
middle Platte. Alternate paradigms referring to the use of natural resources are presented with
implications for consensus building for long term support of resource management included.

Determining the Platte River's Future - There Must Be a Better Way
Robert Fenemore, Middle Platte River Community-Based Environmental
Program Project, 726 Minnesota Avenue, Kansas City, Kansas 66101, (913) 551-7745 (7765),
fenemore.robert@EPAMAIL.EPA.GOV
The importance of the Platte River system in providing important economic and environmental
benefits is not in question. The ongoing disputes among users, or potential users, of the Platte
River resources only confirm the importance of the River system. The critical issue affecting the
Platte River is not how the system's resources were allocated and managed historically; but what
processes and procedures should be used to allocate the River's resources in the future, and to
ensure the best management of those resources to meet the diverse demands placed on the River
system.
Disputes over the use of the Platte River resources, primarily surface water and groundwater
flows, have gone on almost endlessly within and among the three states that contain the Platte
River watershed. Most of these disputes have been argued and rulings have been handed down
through the judicial system. Recently, the focus has been the protection of habitats for rare and
endangered species in the central Platte River in Nebraska. Both legal and administrative hearings
currently are being held on the issue. However, most of the debate has been over the quality of
the studies used by various parties to support their positions, not on what the study results may
mean to the future of the River system.
There must be a better way than only the judicial system to determine how best to allocate the
River's resources among the several competing and conflicting uses. There also must be a better
way than court rulings to ensure a future for the River system. While the argument can be made
that judicial rulings may be the most efficient way to allocate the River's resources, court rulings
may not be the most appropriate way to allocate a public resource among competing uses.
A goal, a vision, a plan - whatever it is called - must be developed for the Platte River system in
order to establish the future for this National resource. All parties involved in the Platte River
need to redirect their energies away from the culture of debate and dispute over what has
happened within the watershed, and work toward a cooperative effort, that includes the public, to
establish what will be the future of the Platte River system. EPA's Community Based
Environmental Protection (CBEP) program is a vehicle that could be used to support these multiissue discussions. Other agencies and groups that are redirecting some of their efforts to address
the Platte River's future also could facilitate discussion sessions.

Equilibrium Response of Riparian Vegetation to Flow Regulation in the Platte River
W. Carter Johnson, Department of Horticulture, Forestry, Landscape, and Parks, South Dakota
State University, Brookings, South Dakota, 57007, (605) 688-4729 (4713),
JOHNSONC@mg.sdstate.edu
The Platte River historically responded to water development by rapid channel narrowing and
expansion of native riparian habitat. Riparian woodland (Populus-Salix) expanded most rapidly in
the 1930's and 1950's. Since the 1960's, open channel and woodland area in most reaches have
remained relatively stable. This apparent equilibrium has been maintained despite relatively low
mean and peak flows during the past decade. The maturation of woodland vegetation may have
contributed to the open channel/woodland equilibrium. The "middle-aged" woodlands which now
dominate the Platte River floodplain are on higher surfaces, have higher-angled banks, and have
less protective vegetation than at younger stages, all resulting in greater potential for erosion. Disequilibrium (i.e., woodland increases) has occurred in the past decade near Grand Island below
areas where vegetation has been removed to increase channel area for cranes and other water
birds. Mechanical clearing may have liberated sediment, locally aggraded the channel downstream,
and stimulated tree and shrub recruitment. While cleared areas have more open channel area,
downstream areas have less, suggesting that clearing may not be a river-wide solution to the
channel narrowing problem.

The Myth of Platte River Water Depletion
Frank Kwapnioski, Acting Water Resources Manager, and E. J Dekleva, Jr., Nebraska Public
Power and Irrigation District, P.O. Box 310, North Platte, NE 69103, (308) 532-9200 (4512),
fskwapn@nppd.com, ejdekle@nppd.com
The purpose of this study was to effectively update the G.P. Williams study pertaining to a
historical flow reduction in the Platte River. The Williams study was published in 1978, and this
report incorporates recent data into the Williams study while adjusting methodology and
examining alternative conclusions.
According to G.P. Williams, in "The Case of the Shrinking Channels - the North Platte and Platte
Rivers in Nebraska" - USGS (1978), "Seventy percent of the Platte River's water has been
depleted by agriculture and other human uses." This statement has been printed as fact in
hundreds of daily newspaper stories, editorials, newsletters from environmental interests - even
National Geographic Magazine.
Multiple flaws in William's assessment of Platte River water depletion have become evident.
Selective use of data and inappropriate selection of representative gauging stations contribute to
the inaccuracies in the Williams study. Additionally, data from the 1978-present time frame
indicates that the Williams study was premature. The incorporation of more recent data, while
using the same methodology as Williams, indicates that the mean annual flow, at the stations of
interest, has not continued the same trend as that which occurred in the 1950's, as development
has continued. Additionally, peak annual flows and associated trends were included in this study.
This updated information brings into question the apparent correlations among development, river
depletion and any correlation to vegetative encroachments. This study also incorporates recent
finds relative to current trends in vegetative encroachment.
This study will develop and explain evident deficiencies in the Williams study. Additionally, this
study will incorporate more recent data to assess whether determinations made by Williams were
appropriate and timely.

The MYTH of PLATTE RIVER WATER DEPLETION - A
WORK in PROGRESS
Frank S. Kwapnioski P. E., Ed J. Dekleva, Jr., Nebraska Public Power District, P.O. Box 310,
North Platte, Nebraska 69103, (308) 532-9200.
For almost 20 years, there has been a myth circulating concerning the extent to which Platte River
flows have been depleted by man's development efforts. Many people have believed this myth and
entities ranging from the United States Fish and Wildlife Service to National Geographic
magazine have stated as fact that man has depleted the flow of the Platte River by 70% and more
throughout the period that changes to the river have occurred. An often quoted source of this
myth was a paper written by Garnett P. Williams in 1978 entitled The Case of the Shrinking
Channels - the North Platte and Platte Rivers in Nebraska. Since its publication, this document has
been used by many to support the belief that the Platte River in general has dramatically changed
as a result of man's use of its water.
Unfortunately, this study is still a work in progress regarding the specific myth of Platte River
flow depletion, its origins and its propagation; but some very definite conclusions regarding Platte
River flow change are already apparent. Funk and Wagnalls defines a myth as a "false opinion,
belief or idea." Webster defines myth as an "imaginary thing". Both of these definitions are
appropriate when describing prevailing views on flow changes in the Platte River and their causes.
This study is neither intended to confront the existence of, or identify the amount of man- made
depletion to Platte River flows, but to simply challenge the perception that Platte River flow has
been significantly depleted because of man's development of the basin. This study examines
several of G. P. Williams' conclusions and the methodology he utilized in producing his report
relative to more complete and up-to-date data.
In his report, Williams states: "It is impossible to isolate and identify the influence of any one
factor (storage reservoir, irrigation diversion, and so forth), because (1) several such factors have
operated in varying degrees simultaneously, and (2) measurements of water discharge are scarce
for most gaging stations prior to the 1930's. Nevertheless, it might be possible to determine
roughly the effects of certain major influences, such as big dams." In this statement, Williams is
vague at best, yet this presumption of the impacts of man-made Platte River development has
been utilized by many entities to misrepresent the Williams report as forming a direct correlation
between said changes and the potential "major influences such as big dams." It must be duly noted
that Williams made it clear that exact causes cannot be determined, but it "might" be possible to
determine "roughly" the effects of certain influences.
One of his most compelling representations in support of the myth that man has significantly
impacted river flows are the graphs on page 32, shown as Figure 1 in this report. Williams
illustrated both annual peak flow and mean annual flow graphically to indicate the effects of
development on these flows. In approximately 1940, the flows at North Platte begin to decline
significantly and apparently remain low for the remainder of the study period. This location
however is inappropriate to use to represent the general effects of development on the basin

because these values do not include the North Platte Hydro returns. At face value, they apparently
prove substantial flow depletion. Simply updating his Overton data while duplicating his
methodology suggests other serious problems with his conclusions. A graph, showing the updated
information, is presented in Figure 2. This graph is for demonstration purposes only, and does not
suggest any concurrence that the methodology is appropriate for its purpose. With this finding, a
more rigorous analysis of his methodology along with a challenge of his assumptions appeared to
be warranted. It was this expanded scope that converted this study from a finished product to a
"work in progress".
HYDROLOGY & PRECIPITATION
Williams used the following statement to dismiss climate as a possible contributor to the observed
flow decline in the Platte River:
"Analysis of U.S. Weather Bureau precipitative data for North Platte, Kearney, and Grand Island
reveals that there have been no significant long-term trends or changes in total annual
precipitation for these cities during the period 1900-74. Therefore, any observed long-term
changes in streamflow probably are not attributable to changes in climate." (Williams, 1978)
This observation is localized and generally irrelevant. The precipitation records utilized in the
Williams study were examined for only three of the lower basin precipitation stations. The Platte
River basin covers approximately 90,000 square miles and encompasses three states, with a total
length of approximately 680 miles. (Letter from the Secretary of War, 73d Congress, 2d Session,
Jan. 3, 1934) His analysis was inadequate for several reasons including; choosing three localized
precipitation gages within the study area to make an assessment of climatological stability for the
entire basin is inappropriate because this approach neglects such important factors as changes in
upper basin precipitation, the runoff associated with overland flow and groundwater flow
contributions because of climate changes in other areas of the watershed excluded from the
Williams' study area. In a 1905 Department of Agriculture Study titled Investigation of Water
Rights of Interstate Streams: The Platte River and Tributaries, the author, R. P. Teele, (Teele,
1905) observes that "The precipitation is high in the extreme altitudes, drops down near the base
of the mountains, then gradually increases to the east." This statement helps to further explain that
precipitation characteristics in the Platte River basin are not homogeneous, and emphasizes the
inappropriateness of the localized site selection.
Further analysis of the Platte River basin precipitation data reveals that Williams' contention that
there were no significant long-term precipitation trends was false. A brief examination of the
annual precipitation graphs at the sites he chose (Figures 3, 4, 5 and 6) does not reveal any long
term trends, but this research has found that obvious and evident trends in the data set do exist.
Because of the significant cumulative effects of long term droughts and wet periods, it is
inadequate to analyze the effects of trends in terms of annual variations. To properly analyze the
effects of climatic conditions such as precipitation, it is important to consider cumulative impacts
of the annual variations. When one considers than, on average, 50 to 60 million acre feet of
precipitation falls on the basin annually and only about 5 million acre feet has ever accumulated as
runoff at Overton, it becomes apparent how large the natural background for water consumption
really is. This point also emphasizes why the cumulative departure from average analysis is
necessary to define the component of precipitation actively affecting stream flows. It has been

further identified that the effects of the identified precipitation trends are significant in terms of
observed flow changes in the river. (Figures 7, 8, 9 and 10)
In extending this analysis, 11 precipitation gauges throughout the basin were chosen to generally
represent the watershed rainfall. For each station, the mean annual precipitation was calculated
from monthly values. The mean value for each station was subtracted from the individual annual
total precipitation values to determine a "deviation from mean" for each station for each year. A
running total of the deviations was tabulated, thus yielding the "cumulative mean deviation".
The cumulative mean deviation for each station was developed for use in this analysis, and the
basin-wide mean cumulative departure was also developed. Although this method helps to identify
precipitation trends and their potential affect on the basin, the nature of this method does not
produce a quantifiable value with the graphs. Most correctly, the trends in the graphs are valuable
in identifying wet periods and dry periods in the data set.
From this analysis, three very interesting and very important observations relative to Williams'
work were discovered:
. The initial time period in the Williams' report, 1900-1929, was an uncharacteristically wet
period. The basin-wide annual mean precipitation for this period was 16.6 inches,
compared to the basin wide average annual precipitation of 15.3 inches.
. The time period between 1930 and 1940 was uncommonly dry. The basin-wide annual mean
precipitation for this period was 14.3 inches.
. From 1941 to 1974, precipitation was very slightly above the overall average. The basinwide annual mean precipitation for this period was 15.9 inches.
Both wet and dry departures from normal tend to accumulate over time and produce a net
cumulative effect on basin flows. This effect becomes quite apparent when comparing the
difference between the first two time periods shown above. The net difference is 2.3 inches.
Although this does not seem to be a significant difference, one must consider that this average
difference will impact the entire basin. The entire Platte River basin covers approximately 90,000
square miles. For this discussion and analysis, it is estimated that approximately 61,000 square
miles of the basin contributes to the flows at Grand Island. Using this area value, a change of 2.3
inches will produce a volume of about 7.5 million acre-feet per year. This implies that during the
1900-1929 time period, approximately 7.5 million acre-feet of additional water was available as
precipitation each year when compared to the 1930-1940 time period. It is this huge difference in
water supply between these periods that is responsible for the majority of stream flow impacts
observed in the record.
When the cumulative deviation graphs are compared with streamflow graphs for comparable time
periods, another important relationship is apparent. Basin streamflow seems to be closely
correlated with precipitation over time.
A premise of the Williams report is that precipitation has remained somewhat constant, but flow
at Overton, Nebraska has been steadily declining since the late 1920s or 1930s. However, when
basin precipitation cumulative departure is compared with flow at Overton, as one would

intuitively expect a definite correlation between precipitation and flow can be made; and the
effects of man's development are relegated to the background in respect to items of significance.
HISTORIC FLOWS
A general perception has been held that flows are generally lower since man's development of the
watershed area than prior to such development. The argument made is generally weak because of
another myth pertaining to the time period during which development occurred. The Williams
report identifies that the flows in the Platte River had been declining since the early 1930s,
allowing the misperception that a majority of development impacts had taken place during that
time. Information is available that substantial development had occurred since the mid to late
1800s. Although the information from the very early time periods is missing measured flow data, a
good deal of precipitation data and recorded testimony as to the characteristics of the Platte River
basin is available. This information is contrary to the theory that the early Williams flow data
might somehow represent some sort of predevelopment baseline.
Teele, 1905, provides a great deal of testimony of low flow times during which various reaches of
the river went completely dry – well before any development had occurred. An intent of Teele, in
part, was to determine the effects of surface irrigation development on riparian water right holders
downstream.
"To determine this, in the absence of the records of the flow of the stream in the early years, it has
been necessary to collect the testimony of settlers and travelers as to early conditions." (Teele,
1905)
"There are yet living in the basin of the Platte a great many people who went to that section
before irrigation began. Statements as to the condition of the river have been secured from a
number of those early settlers." (Teele, 1905)
"Bruce Johnson, of Greeley, Colo., came out in 1859. He went up and down the South Platte two
different years during the sixties, but did not remember which years. Both of these years the river
was dry from Julesburg to the junction, and in one of these years - he thought it was in 1864 - the
river was dry from the junction to Fort Kearney, and farther down for all he knew. The river in
the years mentioned was completely dry." (Teele, 1905)
"Hon. Eugene F. Ware, formerly Commissioner of Pensions, Topeka, Kans., who was with the
United States troops along the Platte River in the sixties, stated that in 1865 he saw the buffalo
pawing in the bed of the Platte to obtain water." (Teele, 1905)
"W. A. Paxton, of Omaha, Nebr., who has had cattle ranches on the Platte since the early sixties,
states that the river went dry in 1863, 1866, and 1871. . ." (Teele, 1905)
"The testimony of the parties living in the Platte Valley show that the river was dry in places, and
for short periods at least, during the years 1863, 1864, 1865, 1866, 1871, 1873, 1874, and 1875.
For these years we have definite statements. For the years 1863 and 1864 we have a large number
of statements that the river was dry. In addition to these definite statements as to particular years,
we have the statement of J. J. Armstrong that it usually went practically dry. . . Mr. John Bratt, of
North Platte, states that is was his opinion that it went dry in the sixties as now. It seems, from

these statements, that there can be no question that from the time of the earliest travelers the river
has gone dry during the summer, in some years at least, and that it has always been very low in
the late summer, and that in the summers of 1862 to 1866, before there were enough diversions in
Colorado to have any effect upon the flow of the stream, the river went dry." (Teele, 1905)
This information directly challenges the misperceptions or misrepresentations that the early period
in Williams' data (i.e. 1900-1930) somehow represents a predevelopment baseline. Indeed this is
not the case because basin development was an on-going gradual process beginning even earlier
than Williams' study period and continuing to the present.
PEAK DISCHARGES
This section of the Williams report discusses several aspects of the changes in annual peak
discharges in the Platte River. Specifically, the average peak discharges are said to have decreased
with the closure of each major dam. "Discharges at some or all of the stations downstream from
Lewellen have been influenced since the mid-1930's or shortly thereafter by Lake McConaughy,
the Sutherland Canal, the Tri-County Canal, Johnson Power Plant releases…, and other features."
(Williams, 1978) This statement is inconsistent with Williams' contention that it "might" be
possible to determine "roughly" the effects of certain major developments, such as big dams.
Additionally, Lake McConaughy was not completed and could not have produced significant
impact before 1941, well after the majority of depletion suggested. The other mentioned
reservoirs, Sutherland and Johnson, cannot be considered as capable of "major influences".
Despite these inconsistencies, many have taken this position as fact, thereby propagating the myth.
Also, Williams inappropriately omitted data between 1971 and 1974 from his analysis because "in
1971, 1973, and 1974, the various reservoirs had to bypass abnormally large inflows from spring
snowmelt, thus producing unusually high peaks for stations in the study reach (Bentall, 1975, p.
7-9)". (Williams, 1978) Williams did not consider in his report the effects of snowmelt and
precipitation in the upper basin for the period of the study, except where such influences produced
both increased peak and annual flows. In fact, upper basin runoff significantly contributes to
downstream flows as described in Simons and Associates 1990 District Joint Deficiency
Response, Appendix IV - Hydrology (Simons, 1990). "Water production is thus about 10 times
larger per unit area than that in the plains, indicating that a very substantial percentage
(approximately 90%) of the water that is produced above the confluence of the North Platte and
South Platte Rivers is derived from mountain snowpack." (Simons, 1990)
A review of more current data indicates that no lasting downward trends in peak discharges have
been realized. Figure 15 depicts peak discharges at Overton.
MEAN ANNUAL DISCHARGES
In regard to perceived changes in mean annual discharge, Williams speculates that; "By
withholding or diverting water which otherwise would flow downstream, dams also lower the
mean annual discharges at downstream stations, unless other factors influence the flow."
(Williams, 1978) It must be understood that withholding water in a reservoir after its initial fill
does not alone significantly influence mean annual discharges. To do so would imply that the

reservoir is of near infinite capacity and perpetually able to retime flows. This, of course, is not
the case. Once a reservoir fills, its capacity to further capture flows is limited to the amount it is
drawn down the previous year. Although greater losses can be associated with reservoir
evaporation and seepage, the effects of these losses are slight in relation to annual flow volumes.
In fact, most of the seepage loss is generally returned to the river through direct groundwater
return flows.
A portion of any water that is diverted for irrigation or storage helps to enhance the local ground
water table. The effect of building this groundwater mound is a greater groundwater return to the
river in development areas. Although the majority of gains closely follow cumulative precipitation
patterns, these gains have gradually and steadily increased in the study area examined by Williams
(and throughout the developed basin) throughout the life of the projects as shown in Figure 11. It
is conceivable that flow declined during the early operation of each project, because some of the
diverted and stored water was being directly contributed to the water table, with little immediate
return to the river. However, the most current data indicates that contributions from local gains to
the river have significantly increased throughout the basin since then.
As mentioned, Williams omitted the data during the 1971-1974 time frame because of unusually
high flows. One must wonder whether it was appropriate to omit the data. We can begin to
answer this question by updating the information presented in Williams by including the latest
available data. A graphical representation of the data is shown in Figure 2. Although we neither
endorse nor recommend Williams' methods as appropriate to identify depletion, the same methods
were used for the purpose of consistency. Using the same logic and curve-fitting methodology as
Williams, one can see that the conclusions reached by Williams may have been premature. The
extended long term trend indicates that the average discharges have continued an upward trend as
was suggested by the data omitted in Williams, 1978.
VEGETATIVE ENCROACHMENT / CHANNEL NARROWING
Often, low flows have been associated with vegetative encroachment and subsequent channel
narrowing. One of the arguments presented to support this position is that the lack of peak
discharges that could periodically remove the young seedlings from the banks of the river channels
are reduced. Additionally, bed aggradation and degradation caused by flow reductions could
contribute to channel changes, but this effect is only relevant in a channel that is not in
equilibrium.
In a 1996 report by W. Carter Johnson entitled Channel Equilibrium in the Platte River, 19861995, he concludes "Recent measurements from aerial photographs strongly support my earlier
research findings that the Platte River is in dynamic equilibrium, with the exception of a short
reach of the lower Platte River near Grand Island. This reach was immediately downstream of an
intensively cleared and disked section between Alda and Grand Island. Channel area in the 7
sampled Platte River reaches upstream of Grand Island either did not change or increased
between 1986 and 1995." (Johnson, 1996) (See Figure 14).
As has been shown, the mean annual flow in the Central Platte River has been generally increasing
since the completion of the Williams report. With these flow increases in mind, another long held
myth comes into question, the concern that the habitat of the Platte River continues to degrade.

Unless Johnson's contention, that the channel widths have been stable or increasing for many
years, is correct, the contention that channel vegetative encroachment is somehow related to man
created flow reductions would be illogical.
Figure 14 represents W. Carter Johnson's more recent finds related to channel encroachment. As
would be expected if a relationship between flow and channel encroachment exists, the increased
flows appear to be decreasing channel encroachment. However, if the recent Trust and Audubon
finds are correct, this would suggest that channel encroachment is not a function of flow
reduction. Either way, it would appear that the alarm generated by the myth of 70% man made
flow depletion in the Platte is unsubstantiated.
PRELIMINARY CONCLUSIONS
Although this study is a work in progress, enough research has been completed to effectively
present several preliminary conclusions:
. Although Platte River flows had been declining during the 1930s until the 1970s, more
recent data indicates that the flows have been increasing consistently since the Williams
report was released.
. The effects of long-term precipitation trends was disregarded by Williams. A more
comprehensive study has shown that significant trends did exist during Williams study time
period.
. Using a cumulative mean deviation method of precipitation analysis, a correlation between
precipitation and streamflow can be found. The apparent effects of cumulative
precipitation have a very significant effect on flows in the river.
. Many entities have chosen to use the 70% flow depletion myth as fact. This implies that the
apparent depletion by development has been quantified. This false assumption is flawed for
two reasons:
To quantify flow depletion, one must effectively choose a baseline which somehow
identifies predevelopment conditions. Williams implies that his 1900- 1930 time period
could have been representative of predevelopment flow, but an extensive review of
available data clearly shows that development had been occurring as early as the
1860s. Also, current data shows increasing flow which would not be possible if the
reduction was development induced.
The initial time period, 1900-1930, was very wet compared to prior or later time
periods as used in his analysis in terms of precipitation. The significance of these
precipitation differences indeed had a substantial effect on Platte River flows.
. Channel narrowing and vegetative encroachment are said to be correlated with flows in the
river. Recent studies indicate that the Platte River channel widths have been steady or
increasing for many years. The correlation is supported by the fact that flows in the Platte
River have also been relatively steady, or increasing for many years.

This research is ongoing, and the initial results are considered preliminary. There is no mistake,
however, that there are significant problems associated with the misuse and misinterpretation of
the Williams report. This situation, combined with flaws in Williams' methodology, logic, and
conclusions, has led to the propagation of the myth of quantified Platte River flow depletion.
Flow depletion in the Platte River during certain time periods cannot be denied, however the
effects of climate can be closely associated with much of this flow reduction. It would be
premature for us to attempt to quantify a percentage of flow depletion because of man- made
influences in this river basin, and no attempt to do so should be implied from this ongoing study.
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Bridges and River Stabilization in the Big Bend Region of the Platte River in South Central
Nebraska
A. Steele Becker, Department of Geography and Earth Science, University of Nebraska at
Kearney, Kearney, Nebraska 68849, (308) 865-8355 (8980), becker@platte.unk.edu
The purpose of this research was to investigate the relationship between bridge occurrence and
river behavior in an 88 mile reach of the Platte River from Lexington to Grand Island, Nebraska.
It was triggered by two detailed mapping efforts of the reach in the early 1980's, which showed an
apparent relationship between bridge occurrence and appearance of river channels, and more than
25 years of investigation of this reach of the Platte River. Research began with the expansion of a
detailed linear data base from aerial photos, developed in the mid 1980s to investigate the
unusually high flows in the summers of 1983 and 1984. Results of this original study, published in
1988, suggested bridges had a controlling effect on reaches of the river.
For the current study the data base was expanded to cover the period 1938 to 1988. A gradual
change in the river from west to east involving channel gain and island loss was identified as well
as three separate reaches of the river, based upon differences in gain/loss rates.
The data was then subjected to computer analysis and development of 3D graphics to reveal
behavior patterns of the river. Separate analysis of the affect of the high-flow years of 1983 and
1984 was also included. Within the three separate river reaches, 13 bridge sites were randomly
selected and subjected to detailed data collecting and statistical and computer analysis to
determine affect on river behavior. Results of the computer analysis are displayed in 3D graphic
form.
Results of the study clearly show that while the river system (channels/islands) have declined over
the 50 year period for the study reach as a whole, with stability of the system established more
than 20 years ago, the pattern of decline and change from west to east has not been consistent.
Between Lexington and the I-80 Minden interchange island area exceeds channel area but from
the Minden interchange to Grand Island channel area equals or exceeds island area, with the
channel dominance increasing from the Shelton I-80 interchange eastward to Grand Island. Bridge
occurrence dominates the river in the reach where channel dominance over islands occurs and
stability is greatest. In this reach of the river, bridges and their frequency of occurrence are the
primary controlling variable of river behavior.

BRIDGES and RIVER STABILIZATION in the BIG BEND
REGION of the PLATTE RIVER in SOUTH CENTRAL
NEBRASKA
A. Steele Becker, Department of Geography and Earth Science, University of Nebraska Kearney, Kearney, Nebraska 68849, (308) 865-8355.
The Big Bend reach of the Platte River, extending from Gothenburg to Grand Island Nebraska,
has been a focus of attention for more than a century for its water resources. Irrigators, municipal
dwellers, and recreational users all came to recognize the uniqueness, and finality, of this valuable
resource. The construction of Interstate 80 in the 1960s brought even more attention, access, and
use.
The present interest and issues center on a perceived controversy between environmental issues,
agricultural and urban water users, recreational interests, and the Federal relicensing of Kingsley
Dam. Kingsley Dam impounds Lake McConaughy, the eastern-most of a chain of reservoirs on
the North Platte River that has largely controlled the flow of the Platte River since its completion.
In the more than 100 years of human utilization of the Platte River, considerable changes have
occurred in channels, islands, vegetation, and volume of water flow. Much has changed in the Big
Bend reach of the Platte since it was first seen by Europeans more than 200 years ago. While I
have studied many facets of the Central Platte region for more than 30 years, my specific focus in
this study is whether the Big Bend reach, or portions thereof, have reached stabilization and, if so,
determine probable causes.
During two mapping projects in the early 1980s, I noticed an apparent relationship between
bridge occurrence and the appearance of the river channels. Specifically, the reach from two miles
east of the State 44 bridge south of Kearney to the Grand Island I-80 interchange was
significantly narrower and had fewer channels (braiding) than the reach from Gothenburg to two
miles east of Kearney. In 1985 and 1986 I conducted a preliminary grid analysis study of channel
and island patterns in the reach of the river from Gothenburg to Grand Island, covering the period
1976 to 1985, to determine if significant differences in channel and island relations could be
identified. The results of that preliminary study caused me to focus attention on the occurrence
and frequency of bridges and their possible influence on river behavior.
In late 1987 I began the collection of a detailed data base on the 112 mile reach of the Platte River
between Gothenburg and the east edge on Hall County, just east of Grand Island, using optical
grid analysis. The reach was divided into 25 segments, based on the sections of the Township and
Range system, of the U.S. Land Office Survey System, to facilitate data collection (Figure 1). I
covered the twelve-year span 1976 to 1987, specifically collecting data from air photos for 1976
and 1982 to 1987. This time span would also allow collection of data covering the unusually high
flow years of 1983 and 1984.
Results of the analysis completed on the collected data identified a gradual west to east change in
the river channels and islands plus identifiable differences between segments of the study reach. A
"normal" pattern of change for the entire reach over the 12 year period was a 13 percent increase

in channel area accompanied by a 25 percent loss in island area. Channel and island changes from
east to west are shown in Figure 2. Statistical analysis of the data also clearly indicated differences
in the changes within each of the 25 segments.
Using Figure 2, three reaches of the river were identified based upon channel and island changes.
While both channel and island changes were investigated and documented, the most striking
contrasts were in the channel changes from west to east within the 112 mile study reach.
Segments one through seven (Gothenburg to 3.5 miles east of Lexington) showed a channel gain
above 13 percent; segments eight to eighteen, (3.5 miles east of Lexington to Gibbon), with two
exceptions, were near or below the 13 percent figure. The most interesting results were in
segments 19 to 25 (Gibbon to Grand Island) where five segments showed actual loss of channel
area, the only such pattern within the 112 mile reach.
The preceding suggested that there are variables within the system, other than the high flows of
1983 and 1984, that were responsible for the changes observed. These changes were system-wide,
but the pattern of change was not sectionally consistent. Five variables were identified as possible
causative agents to changes within the system. Diversions/withdrawals, channel frequency
(multiple channels or braiding), channel width, bridge occurrence and location, and river gradient.
Within the 112 mile study reach there are 29 bridges, 14 within the eastern reach, segments 19 to
25. This reach also contains five segments where the gradient exceeds the 6.6 fpm average for the
entire reach. When gain to loss was compared segment by segment it became evident that the
channel/island relationship was virtually stable from segment 18 (Gibbon) to the east end of the
study reach. I then focused my attention on bridge occurrence and frequency as the possible
primary cause of this "stability."
Nineteen bridge sites were selected at random (Figure 3) and data collected on channel and island
area in half mile wide strips (2,640 feet) above and below the sites for a distance of three miles.
Channel width was measured, and number of channels determined, for the same distance. Where
there was another bridge within that linear distance, the dividing point for "above" or "below" was
half the river distance between the two bridges.
The study sites were then subjected to comparative analysis to determine if there was an
identifiable difference between the behavior of the six mile reaches centered on the bridges as
compared to the entire study area. Results of the analysis indicated a difference in behavior of the
bridge-dominated areas as compared to the entire study reach. A percentage comparison of total
water/island area and water and island area alone for each study year confirmed the differences in
behavior.
If the true controlling factor is the bridges, then statistical analysis seemed to offer a route to
begin determining the extent of influence. To this end the following hypothesis were developed
concerning the bridge-centered six mile reaches:(1) Total channel width above a bridge site is
greater than or equal to the total channel width below the site. (2) Average channel width above a
bridge site is greater than or equal to the average channel width below. (3) Total channels above a
bridge site are greater than or equal to the total number of channels below. (4) Total channel
widths for all bridge locations (sites) are not equal. (5) Total widths for all readings of channel
widths are equal. (6) Total water area above a bridge site is greater than or equal to the total

water area below a site. (7) Total island area above a bridge site is greater than or equal to the
total island area below a site.
Hypothesis 1, 2, and 3 were subjected to a standard "T" test for the years 1976, 1983, and 1985,
the years for which data was available for all 19 bridge study sites. Hypothesis 4 and 5 were tested
using an Analysis of Variance (ANOVA) test for the same years. The hypothesis were found to be
valid. Hypothesis 6 and 7 were tested using a standard "T" test for all years included in the study
(1976 and 1982 through 1987). These hypothesis were also found valid.
The results of these analysis convinced me that the numerous bridges on the Platte River
produced a stabilizing effect on river behavior, and that when changes did occur, they were more
gradual in nature. In short, frequent bridge occurrence resulted in fewer separate channels and
islands, a stable, and possibly deeper, main channel producing a much more stable general
behavior.
The previously described study, and earlier grid analysis and mapping, produced intriguing
insights and questions concerning the character and behavior of the Big Bend reach of the Platte
River. This was particularly true concerning the possible effect of bridges which, to my
knowledge, had not been considered before. Substantiation of the initial results, however, would
require a more expanded and thorough approach.
In order to determine if the original results could be confirmed over a longer span of time than the
original twelve year period, I undertook a new study covering a period of 50 years beginning with
1938, the first year air photos were taken of the river, and extending through 1988. This would
allow the inclusion of a period prior to the closing of Kingsley Dam in 1941, the abnormally high
flows in 1983 and 1984, and a sufficient period of time following these flows to determine if they
produced any significant and/or permanent changes. In addition to the 1938 and 1988 data I
included 1963 to have a representative year from the 1950s or 1960s. The same grid analysis
collection techniques of the earlier studies were followed, but actual collection was done using an
electronic planimeter, rather than optically, to improve accuracy.
One problem with the earlier study was that I possessed incomplete air photo coverage for all
years for the reach between Gothenburg and Lexington (segments 1 to 6). I did, however, have
sufficient data on the reach to show that the principal bridge affected segments were located
considerably to the east of this reach. I thus decided to limit the new investigation to the
approximately 88 miles of river between the Lexington bridge and the east edge of Hall county
which is five miles east of the U.S. 281/34 Bridge at the Grand Island I-80 Interchange (original
segments 7 through 25). This would include 16 of the original 19 bridge study sites. I do not
believe this compromised the study and provided a more complete and uninterrupted data base
over a longer period.
The earlier investigation utilized data collected for strips one-half mile wide for a distance of three
miles above and below each bridge study site. Analysis of that data showed that the effect of the
bridge extended for two miles above and below each site, not three. This was the distance
included in the present study. For the present study data was collected in strips 1,320 feet wide to
increase comparison accuracy. This data included channel and island area, channel width
measurements, and channel numbers at the same intervals. For sections outside the four mile

bridge-centered strips, channel width measurements and channel numbers were recorded at the
upstream edge, middle, and downstream edge of each section. Channel and island area was
measured per section. As stated earlier, the original grid analysis method was retained for this
study, with a electronic planimeter replacing optical collection. This new procedure was followed
for all years included in the study, not just 1938, 1963, and 1988. This ensured consistency of
data, increased accuracy, and a greatly expanded data base.
In order to test the results of the earlier study in the greatest detail while making maximum use of
the new and more detailed information, the collected data was entered into a new data base
structured so that the original 19 segments between Lexington and the east end of Hall County
were divided into 101 north-south tiers, based upon sections of the U.S. Township and Range
System. This allowed for much greater detail of analysis and comparison. Each tier corresponded
to a section one mile wide, or four data collecting strips 1,320 feet wide for the bridge-centered
reaches and one mile wide strips for the nonbridge reaches, rather than the much wider segments
of the earlier study.
The result of this new approach is that the entire study reach is subjected to much more detailed
analysis, similar to the method used for the bridge-effected areas only in the earlier study. In that
study each segment contained combined data for an average of four linear river miles, collected
section-by-section, and averaged for the segment as a whole. Here the data was collected in strips
one-fourth mile wide for the bridge-centered reaches and one mile wide for the nonbridge
portions, structured in the data base so that each tier represented a cross-section of the river at
that point.
I also included specific investigation of the impact of the abnormally high river flows of 1983 and
1984. The original study suggested the magnitude of change in channel and island area because of
the high flows decreased from west to east, a pattern corresponding to the increased development
of river stability. It also suggested that the system (channels plus islands) began to return to pre1983 conditions in 1984, despite the repeated high flows of that year. In other words, significant
channel/island area change was minimal and/or short lived. If this was true, and correlated with
bridge affected areas, it would give further support to the importance of bridge control in river
behavior. I believed that the much more detailed tiered data base would provide insight into this
event.
The procedure was to average the changes in the entire system, tier by tier, for the 50 year time
span of the study and then factor in the changes, tier by tier, for 1983 and 1984 to determine if
significant departures from the long-term average did occur. The results were then displayed in
bar graph form (Figures 4 and 5) for each tier.
The results showed that the greatest departures from the average pattern for the high flow years
were in the areas roughly west of Kearney where channels are most numerous, the "system"
(channels and islands) the widest, and bridges few, long, and widely separated. Stabilization
begins to occur within tier 36, just east of the Overton Bridge, nine miles east of Lexington. This
stabilization gradually increases to the east. At no point do the wide fluctuations from the longterm average, found to the west, occur. Where some departure does occur within a tier, it is due
to specific channel conditions at that point or "pooling" of water above bridge sites, an effect that
rapidly disappears below the bridge site unless bridges are so closely spaced that there is an

overlapping affect. Table 1 gives an explanation of the behavior on a tier by tier basis.
The final step was to use the greatly expanded data base to construct a series of threedimensional graphs to allow a comparison of four years, 1938, 1963, 1976, and 1988, tier by tier
for the entire study reach from Lexington to the east edge of Hall county (Figures 6-11, at end of
paper). The graphs compare land and water area for each tier, for each of the selected years. The
results reinforce my earlier findings that channel stabilization is the result of bridge occurrence and
frequency. The much more detailed tier analysis method actually shows that this process begins
farther west than originally thought.
Careful examination of the data shows that the entire "system" was indeed significantly reduced
over the 50 years following the closing of Kingsley Dam. The same data also shows that the
principal loss between the Lexington and Minden I-80 interchange bridges (tiers 26-66) has been
in channel area, accompanied by some actual island gain between the Odessa I-80 interchange
bridge (tier 51) and the Minden I-80 bridge (tier 66). From tier 66 eastward to tier 76 (just west
of the Shelton I-80 interchange bridge), channel area either is equal to island area, or exceeds it.
This is the portion of the study reach where multiple bridges and "overlapping" of bridge effect
first occurs.
Finally, the reach from the Shelton I-80 interchange bridge (tier 77) to the east end of Hall county
(tier 101) generally shows a dominance of channel area to island area. This is particularly true
from the Wood River I-80 interchange bridge (tier 85) eastward. Six of the 13 bridge study sites
occur within this reach, which actually contains 12 bridges. I concluded, therefore, that based
upon the data I have gathered and performed multiple analysis, that this reach of the river is in
fact stable and that the primary controlling variable responsible is the occurrence and frequency of
bridges.

